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SIRE, 


x\s a  Sea  Officer  addreffing  Your  Majesty 

on  a  profeffional  fubjeft,  I  might  juftly   be 

accufed  of  iingular  ingratitude  did  I  not  avail 

.     [  myfelf 
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myfelf  of  this  opportunity  of  reminding  the 
World,  that  the  Voyage  to  explore  how  far 
Navigation  was  pradiicable  towards  the  North 
Pole,  was  undertaken  at  a  Period  peculiarly 
diftingiiilhed  by  Your  Majesty's  gracious 
Attention  to  Your  Navy. 

In  a  Time  of  profound  Peace  Your 
Majesty,  by  a  liberal  Addition  to  the  Half 
Pay  of  the  Captains,  relieved  the  Neceffities 
of  many,  and  gratified  the  Ambition  of  all, 
at  once  demonftrating  Your  Majesty's  regard 
to  their  Welfare,  and  Remembrance  of  their 
Services. 

The  Armament  which  followed  in  a  few 
Months,  and  Your  Majesty's  Review  of  that 
Armament   which    by   the   Difpatch    of   its 

Equipment 
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Equipment  had  prevented  a  War,  affbrded 
to  Your  Navy  the  moft  flattering  and  dlftin- 
guiflied  Mark  of  Royal  Favour,  and  to  Yonr 
Majefly  an  additional  Proof  of  that  Alacrity 
for  Your  Service  which  had  fo  recently  re- 
ceived both  its  Reward  and  Encourao-ement 
from  Your  Majesty's  Proteftion. 


Permit  me,  Sire,  to  add,  that  Your 
Majesty's  gracious  Approbation  of  my  En- 
deavours, and  the  Permiflion  I  have  been 
honoured  with,  of  infcribing  the  following 
Account  of  them  to  Your  Majesty,  are 
ftrong  Proofs  of  that  Indulgence  with  which 
Your  Majesty   receives   every  Attempt    to 

promote  Your  Service An  Indulgence  which, 

at  the  fame  Time  that  it  cannot  fail  of  ani- 
mating the   Zeal   of  others  more  worthy  of 

Your 
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Your  Majesty's  Notice,  has  added  to  the 
mofl:  devoted  Attachment  the  warmeft  Gra- 
titude of, 


Sire, 


Your  Majesty's  moft  dutiful 


Subject  and  Servant, 


CONSTANTINE   JOHN  PHIPPS. 


I  , 
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INTRODUCTION. 


'T^HE  idea  of  a  paffage  to  the  Eaft  Indies  by  the 
■^  North  Pole  was  fuggefted  as  early  as  the  year  1527, 
by  Robert  Thome,  merchant,  of  Briftol,  as  appears  from 
two  papers  preferved  by  Hackluit ;  the  one  addreffed  to 
.  ng  Henry  VIII;  the  other  to  Dr.  Ley,  the  king's  am- 
baflador  to  Charles  V.  In  that  addreffed  to  the  king  he 
fay^,  "  I  know  it  to  be  my  bounden  duty  to  manifeft  this 
"  fecret  to  your  Grace,  which  hitherto,  I  fuppofe,  has 
"  been  hid."  This  fecret  appears  to  be  the  honour  and 
advantage  which  would  be  derived  from  the  difcovery  of 
a  paffage  by  the  North  Pole.  He  reprefents  in  the 
ftrongeil  terms  the  glory  which  the  kings  of  Spain  and 
Portugal  had  obtained  by  their  difcoveries  Eaft  and  Weft, 
and  exhorts  the  king  to  emulate  their  fame  by  under- 
taking difcoveries  towards  the  North.  He  ftates  in  a 
very  mafterly  ftyle  the  reputation  that  muft  attend 
the    attempt,     and   the   great    benefits,    ftiould    it    be 
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crowned  with  fuccefs,  likely  to  accrue  to  the  fubjeds  of 
this  country,  from  their  advantageous  fituation  ;  which, 
he  obfcrves,  feems  to  make  the  exploring  this,  the 
only  hitherto  uadifcovered  part,  the  King's  peculiar 
duty. 

To  remove  any  objedion  to  the  undertaking  which 
might  be  drawn  from  the  fuppofed  danger,  he  infifts  up- 
on "  the  great  advantages  of  conflant  day- light  in  feas, 
**  that,  men  fay,  without  great  danger,  difficulty,  and  peril, 
"  yea,  rather,  it  is  impollible  to  pafs;  for  they  being  paft 
"  this  little  way  which  they  named  fo  dangerous  (which 
"  may  be  two  or  three  leagues  before  they  come  ta  the 
"  Pole,  and  as  much  more  after  they  pafs  the  Pole),  it  is 
*'  clear  from  thenceforth  the  feas  and  lands  are  as  tem- 
"  perate  as  in  thefe  parts." 


In  the  paper  addrefled  to  Dr.  Ley  he  enters  more; 
minutely  into  the  advantages  and  practicability  of 
the  undertaking.  Amongft  many  other  arguments  to 
prove  the  value  of  the  difcovery,  he  urges,  that  by  fail- 
ing northward  and  pafling  the  Pole,  the  navigation  from 
England  to  the  Spice  Iflands  would  be  fhorter,  by  more 
than  two  thoufand  leagues,  than  either  from  Spain  by  the 
Straits  of  Magellan,  or  Portugal  by  the  Cape  of  Good 
Hope;  and  to  fliew  the  likelihood  of  fuccefs  in  the  enter- 
prize  he  fays,  it  is  as  probable  that  the  cofmographers 
Ibould  be  miilaken  in  the  opinion  they  entertain  of  the 
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polar  regions  being  impaflfable  from  extreme  cold,  as,  it  has 
been  found,  they  were,  in  fuppofmg  the  countries  under 
the  Line  to  be  uninhabitable  from  exceflive  heat.     With 
all  the  fpirit  of  a  man   convinced  of  the  glory   to  be 
gained,  and  the  probability  of  fuccefs  in  the  undertaking, 
he  adds, — "  God  knoweth,  that  though  by  it  I  ftiould 
"  have  no  great  interett,  yet  I  have  had,  and  ft  ill  have,  no 
«  little  mind  of  this  bufinefs :  fo  that  if  I  had  faculty  to 
«  my  will,  it  fliould  be  the  firft  thing  that  I  would  un- 
«  derftand,   even  to  attempt,  //  our  feas  Northward  be 
"  navigable  to  the  Pole  or  no''     Notwithftanding   the 
many  good  arguments,  with  which  he  fupported  his  pro- 
portion,  and  the  offer  of  his  own  fervices,   it  does  not 
appear  that  he  prevailed  fo  far  as  to  procure  an  attempt  to 
be  made. 

Borne,  m  his  Regiment  of  the  Sea,  written  about  the 
year  I577>  mentions  this  as  one  of  the  five  ways  to 
Cathay,  and  dwells  chiefly  on  the  mildnefs  of  climate 
which  he  imagines  muft  be  found  near  the  Pole,  from  the 
conftant  prefcnce  of  the  fun  during  the  fummer.  Thefe 
arguments,  however,  were  foon  after  controverted  by 
Blundeville,  in  his  Treatife  on  Univerfal  Maps. 


i 


In  1578,  George  Beft,  a  gentleman  who  had  been 
with  Sir  Martin  Frobiflier  in  all  his  voyages  for  the  diC 
covery  of  the  North  Weft  paftage,  wrote  a  very  ingenious 
difcourfe,  to  prove  all  parts  of  the  world  habitable. 
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No  voyage,  however,  appears  to  have  been  undertaken 
to  explore  the  circumpolar  feas,  till  the  year  1607,  when 
**  Henry  Hudfon  was  fet  forth,  at  tlje  charge  of  certain 
"  worfhipful  merchants  of  London,  to  difcover  a  pafliige 
"  by  the  North  Pole  to  Japan  and  China."  He  failed 
from  Grave  fend  on  the  firft  of  May,  in  a  (hip  called  the 
Hopewell,  having  with  him  ten  men  and  a  boy.  I  have 
taken  great  pains  to  find  his  original  journal,  as  well  as 
thofe  of  fome  others  of  the  adventurers  who  followed  him ; 
but  without  fuccefs :  the  only  account  I  have  feen  is  an 
imperfedl  abridgement  in  Purchas,  by  which  it  is  not  pof- 
fible  to  lay  down  his  track ;  from  which,  however,  I 
have  drawn  the  following  particulars : — He  fell  in  with 
the  land  to  the  Wertward  in  latitude  73**,  on  the 
twenty- firft  of  June,  which  he  named  Hold- with- Hope. 
The  twenty-feventh,  he  fell  in  with  Spitfbergen,  and 
met  with  much  ice ;  he  got  to  eighty  degrees  twenty- 
three  minutes,  which  was  the  Northernmoft  latitude 
he  obferved  in.  Giving  an  account  of  the  conclufion 
of  his  difcoveries,  he  fays,  "  On  the  fixteenth  of 
"  Auguft  I  faw  land,  by  reafon  of  the  clearnefs  of  the 
**  weather,  Jlr  etching  far  into  eighty -two  degrees^  and,  by 
•*  the  bowing  and  (hewing  of  the  fky,  much  farther; 
"  which  when  I  firft  faw,  I  hoped  to  have  had  a  free  fea 
"  between  the  land  and  the  ice,  and  meant  to  have  com- 
"  pafled  this  land  by  the  North;  but  now  finding  it  was 
"  impoflible,  by  means  of  the  abundance  of  ice  com' 
"  pafling  us  about  by  the  North^  and  joining  to  the 
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"  land  ;  and  feeing  God  did  blefs  us  with  a  wind,  we  rc- 
"  turned,  bearing  up  the  hehn."  He  afterwards  adds  r 
*'  And  this  I  can  afllire  at  this  prefeut,  that  between 
**  feventy-eight  degrees  and  an  half,  and  eighty-two  de- 
**  grees,  by  this  way  there  is  no  paflage.** — In  confequence 
of  this  opinion,  he  was  the  next  year  employed  on  the 
North  Eaft  difcovery. 


In  March  1 609,  old  ftyle,  "  A  voyage  was  fet  forth  by  the 
**  right  worfliipful  Sir  Thomas  Smith,   and  the  reft  of  the 
"  Mufcovy  Company,  to  Cherry  Ifland,  and  for  a  further 
**  difcovery  to  be  made  towards  the  North  Pole,  for  the  like- 
**  lihood  of  a  trade  or  a  palTage  that  way,  in  the  fhip  called 
"  the  Amity,  of  burthen  feventy  tuns,   in  which  Jonas 
**  Poole  was  mafter,  having  fourteen  men  and  one  boy." — 
He  weighed  from  Blackwall,  March  the  firft,  old  ftyle;  and 
after  great  feverity  of  weather,  and  much  difficulty  from 
the  ice,  he  made  the  South  part  of  Spitfbergen  on  the 
16th  of  May.     He  failed  along  and  founded  the  coaft, 
giving  names  to  feveral  places,  and  making  many  very 
accurate  obfervations.     On  the   26th,    being   near  Fair 
Foreland,  he  fent  his  mate  on  fliore ; — and  fpeaking  of 
the  account  he  gave  at  his  return,  fays,  **  Moreover,  1  was 
**  certified  that  all  the  ponds  and  lakes  were  unfrozen,  they 
"  being  frefh  water ;  which  putteth  me  in  hope  of  a  mild 
"  fummer  here,  after  fo  iharp  a  beginning  as  I  have  had; 
**  and  my  opinion  is  fuch,  and  I  affure  myfelf  it  is  fo,  that 
**  a  paflage  may  be  as  foon  attained  this  way  by  the  Pole, 
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**  as  any  unknown  way  whatfoever,  by  reafonthe  fun  doth 
"  give  a  great  heat  in  this  climate,  and  the  ice  (I  mean 
**  that  freezeth  here)  is  nothing  fo  huge  as  I  have  feen  in 
^*  feventy-three  degrees."  .     t  - 


Thefe  hopes,  however,  he  was  foon  obliged  to  relinqnifh 
for  that  year,  having  twice  attempted  in  vain  to  get  beyond 
79°  50'*    On  the  2  ift  of  June,  he  flood  to  the  Southward, 
to  get  a  loading  of  fi(h,   and  arrived  in  London  the  latt  of 
Auguft.  He  was  employed  the  following  year  (161 1)  in  a 
fmall  bark  called  the  Elizabeth,  of  50  tuns.   The  inftruc- 
tions  for  this  voyage,  which  may  be  found  at  length  in  Pur- 
chas,  are  excellently  drawn  up:   They  diredl  him,  after 
having  attended  the  fifhery  for  fome  time,  to  attempt  difco- 
x-^ries  to  the  North  Pole  as  long  as  the  feafon  will  permit ; 
with  a  difcretionary  claufe,  to  a£t  in  unforefeen  cafes  as  (hall 
appear  to  him  molt  for  the  advancement  of  the  difcovery, 
and  intereft  of  his  employers.  This  however  proved  an  unfor- 
tunate voyage:  for  having  ftaid  inCrofs  Road  till  the  16th  of 
June,  on  account  of  the  bad  weather,  and  great  quantity 
of  ice,  he  failed  from  thence  on  vhat  day,    and  fleered 
WbN  fourteen  leagues,  where  he  found  a  bank  of  ice: 
he  returned  to  Crofs  Road  5  from  whence  when  he  failed, 
he  found  the  ice  to  lie  clofe  to  the  land   about  the  lati- 
tude of  80°,  and  that  it  was  impoflible  to  pafs  that  way; 
and  the  flrong  tides  making  it  dangerous  to  deal  with  the 
ice,  he  determined  to  ftand  along  it  to  the  Southward,  to 
try  if  he  could  find  the  fea  more  open  that  way,  and  fo 
2  get 
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get  to  the  Weftward,  and  proceed  on  his  voyage.  He 
found  the  ice  to  lie  neareft  S  W  and  S  W  b  S  and  ran 
along  it  about  an  hundred  and  twenty  leagues.  He  had 
no  ground  near  the  ice  at  160,  180,  or  200  fathoms :  per- 
ceiving the  ice  ftill  to  trend  to  the  fouthward,  he  deter- 
mined to  return  to  Spitsbergen  for  the  fifhery,  where  he 
lofthis£hip.    .'.  ■  w  ..>  .T-  , 
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In  the  year  16 14,  another  voyage  was  undertaken,  in 
which  Baffin  an  Fotherby  were  employed.  With  much 
difficulty,  and  after  repeated  attempts  in  vain  with  the 
fhip,  they  got  with  their  boats  to  the  firm  ice,  which 
joined  to  Red-Beach;  they  walked  over  the  ice  to  that 
place,  in  hopes  of  finding  whale-fins,  8cc.  in  which  they 
were  difappointed.  Fotherby  adds,  in  his  account :  "  Thus, 
*'  as  we  could  not  find  what  we  defired  to  fee,  fo  did  we 
**  behold  that  which  we  wifhed  had  not  been  there  to  be 
**  feen;  which  was  great  abundance  of  ice,  that  lay  clofe 
"  to  the  fhore,  and  alfo  off  at  fea  as  far  as  we  could 
"  difcern.'*  On  the  eleventh  of  Auguft  they  failed  from 
Fair-Haven,  to  try  if  the  ice  would  let  them  pafs  to  the 
Northward,  or  Northeallward ;  they  Ikered  from  Cape 
Barren,  or  Vogel  Sang,  N  E  b  E  eight  leagues,  where 
they  met  with  the  ice,  which  lay  E  b  S  and  W  b  N. 
The  fifteenth  of  Auguft  they  faw  ice  frozen  in  the  fea 
of  above  the  thicknefs  of  an  half-crown. 
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Fotherby  was  again  fitted  out  the  next  year  in  a  pinnace 
of  twenty  tons,  called  the  Richard,  with  ten  men.  In 
this  voyage  he  was  prevented  by  the  ice  from  getting 
farther  than  in  his  lad.  He  refers  to  a  chart,  in  which  he 
had  traced  the  (hip's  courfeon  every  traverfe,  to  (hew  how 
far  the  ftate  of  that  fca  was  difcovered  between  eighty  and 
feventy-one  degrees  of  latitude,  and  for  twenty-fix  degrees 
of  longitude  from  Hackluit's  headland.  He  concludes  the 
account  of  his  voyage  in  the  following  manner : 

'*  Now,  if  any  demand  my  opinion  concerning  hope 
**  of  a  paffage  to  be  found  in  thofe  feas,  I  anfwer ;  that  it 
'*  is  true,  that  I  both  hoped  and  much  defired  to  have 
"  pa(red  further  than  I  did,  but  was  hindered  with  ice ; 
"  wherein  although  I  have  not  attained  my  defire,  yet 
'*  forafmuch  as  it  appears  not  yet  to  the  contrary,  but 
"  that  there  is  a  fpacious  fea  betwixt  Grolnland  and  king 
"  James  his  new  land  [Spitsbergen]  although  much  pefter- 
"  ed  with  ice ;  I  will  not  feem  to  difwade  this  worfliip- 
ful  company  from  the  yearly  adventuring  of  150  or  200 
pounds  at  the  moft,  till  fome  further  difcovery  be  made 
**  of  the  faid  feas  and  lands  adjacent."  It  appears  that 
the  Ruflia  company,  cither  fatisfied  with  his  endeavours 
and  defpairing  of  further  fuccefs,  or  tired  of  the  expence 
of  the  undertaking,  never  employed  any  more  (hips  on  this 
tUfcovery. 

All 


(( 


(C 


.I"*? 


'I 

w 


V     , 


iH 


INTRODUCTION. 


•.i 


All  thefe  voyages  having  been  fitted  out  by  private  ad- 
venturers, for  the  double  purpofe  of  difcovery  and  prefent 
advantage ;  it  was  natural  to  fuppofe,  that  the  attention 
of  the  navigators  had  been  diverted  from  purfuing  the 
more  remote  and  lefs  profitable  objeft  of  the  two,  with 
all  the  attention  that  could  have  been  wiHied.  I  am 
happy,  however,  in  an  opportunity  of  doing  juflice  to 
the  memory  of  thefe  men;  which,  without  having 
traced  their  fleps,  and  experienced  their  difHculties, 
it  would  have  been  impofTible  to  have  done.  They 
appear  to  have  encountered  dangers,  which  at  that 
period  mull  have  been  particularly  alarming  from  their 
novelty,  with  the  greateft  fortitude  and  perfeverance  ;  as 
well  as  to  have  fhewn  a  degree  of  diligence  and  /kill,  not 
only  in  the  ordinary  and  practical,  but  more  fcientiiic 
parts  of  their  profefHon,  which  might  have  done  honour 
to  modern  feamen,  with  all  their  advantages  of  later  im- 
provements. This,  when  compared  with  the  accounts 
given  of  the  flate  of  navigation,  even  within  thefe  forty 
years,  by  the  moft  eminent  foreign  authors,  affords  the 
moft  flattering  and  fatisfaQory  proof  of  the  very  early 
exiftence  of  that  decided  fuperiority  in  naval  affairs,  which 
has  carried  the  power  of  this  country  to  the  height  it  has 
now  attained. 


This  great  point  of  geography,  perhaps  the  moft  im- 
portant in  its  confequences  to  a  cornmerqial  nation  and 

C  maritime 


lO 


I 


INTRODUCTION. 

maritime  power,  but  the  only  one  which  had  never  yet 
been  the  objed:  of  royal  attention,  was  fuffercd  to  remain 
without  further  inveftigation,  from  the  year  1615  till 
1773,  when  the  Earl  of  Sandwich,  in  confeqiience  of  an 
application  which  had  been  made  to  him  by  the  Royal 
Society,  laid  before  his  Majefty,  about  the  beginning  of 
February,  a  propofal  for  an  expedition  to  try  how  far  na- 
vigation was  pradicable  towards  the  North  Pole ;  which 
his  Majefty  was  pleafed  to  diredl  fliould  be  immediately 
undertaken,  with  every  encouragement  that  could  coun- 
tenance fuch  an  enteiprize,  and  every  afliftancc  that  could 
contribute  to  its  fuccefs. 
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As  foon  as  I  heard  of  the  defign,  I  offered  myfelf,  and 
had  the  honour  of  being  entrufted  with  the  conduct  of 
this  undertaking.  The  nature  of  the  voyage  requiring 
particular  care  in  the  choice  and  equipment  of  the  fhips, 
the  Racehorfe  and  Carcafs  bombs  Were  fixed  upon  as  the 
ftrongeft,  and  therefore  propereft  for  the  purpofe.  The 
probability  that  fuch  an  expedition  could  not  be  carried 
on  without  meeting  with  much  ice,  made  fome  additional 
ftrengthening  necelTary :  they  were  therefore  imme- 
diately taken  into  dock,  and  fitted  in  the  moft  compleat 
manner  for  the  fervice.  The  complement  for  the  Race- 
horfe was  fixed  at  ninety  men,  and  the  ordinary  eftablifli- 
ment  departed  from,  by  appointing  an  additional  number 
of  officers,  and  entering  effedlive  men  inftead  of  the 
ufual  number  of  boys. 

•3  I  was 
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I  was  allowed  to  recommend  the  officers ;  and  was  very 
happy  to  find,  during  the  courfe  of  the  voyage,  by  the 
great  afliltance  I  received  on  many  occafions  from  their 
abilities  and  experience,  that  I  had  not  been  mirtaken  in 
the  characters  of  thofe  upon  whom  fo  much  depended  in 
the  performance  of  this  fervice.  Two  mafters  of  Green- 
landmen  were  employed  as  pilots  for  each  fliip.  The 
Racehorfe  was  alfo  furniftied  with  the  new  chain-pumps 
made  by  Mr.  Cole  according  to  Captain  Benanck's  im- 
provements, which  were  found  to  anfwer  perfedly  well. 
We  alfo  made  ufe  of  Dr.  Irving's  apparatus  for  diftilling 
frefh  water  from  the  fea,  with  the  greateft  fuccefs.  Some 
fmall  but  iifeful  alterations  were  made  in  the  fpecies  of 
provifions  ufually  fupplied  in  the  navy;  an  additional 
quantity  of  fpirits  was  allowed  for  each  fliip,  to  be  iflued 
at  the  difcretion  of  the  commanders,  when  extraordinary 
fatigue  or  feverity  of  weather  might  make  it  expedient. 
A  quantity  of  wine  was  alfo  allotted  for  the  ufe  of  the 
fick.  Additional  clothing,  adapted  to  that  rigor  of 
climate,  wiiich  from  the  relations  of  former  navigators 
we  were  taught  to  expedl,  was  ordered  to  be  put  on 
beard,  to  be  given  to  the  feamen  when  we  arrived  in  the 
high  Ir-itudes.  It  was  forcfeen  that  one  or  both  of  the 
Ihips  might  be  facrificed  in  the  profecution  of  this  under- 
taking ;  the  boats  for  each  fliip  were  therefore  calculated, 
in  number  and  fize,  to   be   fit,  on  any  emergency,    to 
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tranfport  the  whole  crew.  In  fhort,  every  thing  which 
could  tend  to  promote  the  fuccefs  of  the  undertaking,  or 
contribute  to  the  fecurity,  health,  and  convenience  of  the 
(hips'  companies,  was  granted. 

The  Board  of  Longitude  agreed  with  Mr.  Ifrael  Lyons 
to  embark  in  this  voyage,  to  make  aftronomical  obferva- 
tions.  His  reputation  for  mathematical  knowledge  was 
too  well  eftabliflied  to  receive  any  addition  from  the  few 
opportunities  which  a  voyage  in  fuch  unfavourable 
climates  could  afford.  The  fame  Board  fupplled  him  with 
fuck  inftruments  as  they  imagined  might  be  ufeful  for 
making  obfervations  and  experiments.  The  Royal  So- 
ciety favoured  me  with  fuch  information  as  they  judged 
might  ferve  to  direct  my  enquiries,  whenever  the  circum- 
fiances  of  the  voyage  (hould  afford  me  leifure  and  opportu- 
nity for  making  obfervations.  Befides  thefe  learned  bodies, 
I  was  obliged  to  many  individuals  for  hints ;  amongft 
whom  it  is  with  pleafure  I  mention  Monficur  D'Alembert, 
who  communicated  to  me  a  fhort  paper,  which,  from  the 
concifenefs  and  elegance  with  which  it  was  drawn  up,  as 
well  as  from  the  number  of  interefting  obje<£ks  that  it  re- 
commended to  my  attention,  would  have  done  honour  to 
any  perfon  whofe  reputation  was  not  already  eftabllfhed 
upon  fo  folid  a  foundation  as  that  learned  philofopher's. 
To  Mr.  Banks  I  was  indebted  for  very  full  inftrudions  in 
the  branch  of  natural  hidory,  as  I  have  fince  been  for  his 
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afliftance  in  drawing  up  the  account  of  the  produdions  of 
that  country ;   which  I  acknowledge  with  particular  fatis^- 
fadlion,  as  inftances  of  a  very  long  friendfhip  which  I  am 
happy  in  an  opportunity  of  mentioning. 

As  a  voyage  of  this  kind  would  probably  afford  mviny 
opportunities  of  making  experiments  and  obfervations  in 
matters  relative  to  navigation,  I  took  care  to  provide  my- 
felf  with  all  the  beft  inftruments  hicherto  in  ufe,  as  well 
as  others  which  had  be^n  imperfectly,   or  never,  tried. 

The  length  of  the  Second  Pendulum  In  fo  high  a  lati- 
tude as  I  was  likely  to  reach,  appearing  to  me  an  experi- 
ment too  interefting  to  be  negle£ted,  I  defired  Mr.  Gum- 
ming to  make  me  fuch  an  inftrument  as  be  thought  would 
bell  anfwer  the  purpofe.  That  modefty  and  candour  which 
always  attend  real  merit,  induced  him  to  lend  me  the 
identical  pendulum  with  which  Mr.  Graham  had  made  liis 
experiments,  rather  than  furnifli  me  with  one  of  his  own 
conftru6tion ;  but  the  judgment  as  well  as  fiull  with 
which  the  apparatus  joined  to  it  was  contrived  and  exe- 
cuted, notwithftandlng  the  (hortnefs  of  the  time,  will,  I 
am  fure,  do  him  credit. 
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The  Board  of  Longitude  fent  two  watch  machines  for 
keeping  the  longitude  by  difference  of  time  5  one  con- 
ftrufted  by  Mr.  Kendal,   on  Mr.  Harrifon's  principles ; 
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the  other  by  Mr.  Arnold.  I  had  alfo  a  pocket  watch 
conftrufted  by  Mr.  Arnold,  by  which  I  kept  the  longi- 
tude to  a  degree  of  exafliitude  much  beyond  what  I  could 
have  expedled  ;  the  watch  having  varied  from  its  rate  of 
going  only  2  40'^  in  128  days. 

In  the  Journal  which  follows,  I  mean  to  confine  myfelf 
to  the  occurrences  of  the  voyage  as  they  fucceeded  in  order 
of  time ;  which,  for  the  convenience  of  the  generality 
of  readers,  I  have  reduced  from  the  nau ileal  to  the 
civil  computation :  to  this  I  fhall  add,  by  way  of  Ap- 
pendix, an  account  of  all  the  experiments  and  obferva- 
tions  under  their  refpedive  heads,  that  thofe  who  in- 
tereft  themfelves  in  any  particular  branch,  may  find 
whatever  they  want,  unmixed  with  foreign  matters ; 
while  thofe  who  may  wifli  only  to  trace  the  whole  pro- 
grefs  of  the  voyage,  as  well  as  thofe  who  may  be  fatif- 
fied  with  the  general  refults  of  the  experiments,  will 
find  the  account  unincumbered  with  that  detail  which 
I  wifh  to  fubmit  to  others,  who  may  chufe  to  examine 
more  minutely,  and  compare  the  fads  with  the  con- 
clufions. 

A  voyage  of  a  few  months  to  an  uninhabited  extre^ 
mity  of  the  world,  the  great  obje£t  of  which  was  to  af- 
certain  a  very  interefting  point  in  geography,  cannot  be 
fuppofed  to  afford  much  matter  for  the  gratification  of 
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mere  curiofity.  The  experiments  and  obfemtions  may 
poffibly  from  their  novelty,  and  the  peculiar  circumftances 
of  the  climate  in  which  they  were  made,  afford  fome 
entertainment  to  philofophers  5  and  might  perhaps  have 
been  more  numerous  and  fatisfaaory,  if  the  puifuit  of 
the  great  objeft  of  the  voyage  had  not  rendered  them, 
however  interefting  in  themfelves,  but  a  fecondary  con- 
fiderationr 
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APRIL  19th,  1773,  I  received  my  commiflion  for 
the  Racehorfe,  with  an  order  to  get  her  fitted 
with  the  greateft  difpatch  for  a  voyage  of  difcovery  to- 
wards the  North  Pole,  and  to  proceed  to  the  Nore  for 
further  orders. 

23d.    The  Ihip  was  hauled  out  of  dock. 

May  2ift.  The  fliip  being  manned  and  rigged,  and 
having  got  in  all  the  provifions  and  ftores,  except  the 
Gunner's,  we  fell  down  to  Galleons. 

2  2d.  We  received  on  board  the  powder,  with  eight  fix- 
pounders,  and  all  the  gunner's  ftores.  Lord  Sandwich 
gave  us  the  laft  mark  of  the  obliging  attention  he  had 
fhewn  during  the  whole  progrefs  of  the  equipment,  by 
coming  on  board  to  fatisfy  himfelf,  before  our  departure, 
that  the  whole  had  been  compleated  to  the  wiQi  of  thofe 
who  were  embarked  in  the  expedition.  The  Eafterly 
*  D  2  winds 
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winds  prevented  our  going  down  the  river  till  the  26th, 
when  I  received  my  inftru£tions  for  the  voyage,  dated  the 
25th;  dirtying  mc  to  fall  down  to  the  Nore  in  the 
Racehorfe,  and  there  taking  under  my  command  the 
Carcafs,  to  make  the  beft  of  my  way  to  the  Northward, 
and  proceed  up  to  the  North  Pole,  or  as  far  towJkrds  it  as 
pofllble,  and  as  nearly  upon  a  meridian  as  the  ice  or  other 
obftrudlions  might  admit ;  and,  during  the  courfe  of  the 
voyage,  to  make  fuch  obfervations  of  every  kind  as  might 
be  ufeful  to  navigation,  or  tend  to  the  promotion  of  na- 
tural knowledge :  in  cafe  of  arriving  at  the  Pole,  and 
even  finding  free  navigation  on  the  oppofite  meridian, 
not  to  proceed  any  farther ;  and  at  all  events  to  fecure 
my  return  to  the  Nore  before  the  winter  fliould  fet  in. 
There  was  alfo  a  claufe  authorizing  me  to  proceed,  in 
unforefeen  cafes,  according  to  my  own  difcretion ;  and 
another  claufe  direding  me  to  profecute  the  voyage  on 
board  the  Carcafs,  in  cafe  the  Racehorfe  fliould  be  lq(l  or 
difabled. 

27  th.  I  anchored  at  the  Nore,  and  was  joined  by 
Captain  Lutwidge,  in  the  Carcafs,  on  the  30th:  her 
equipment  was  to  have  been  in  all  refpeds  the  fame  as  that 
of  the  Racehorfe,  but  when  fitted.  Captain  Lutwidge  find- 
ing her  too  deep  in  the  water  to  proceed  to  fea  with  fafety, 
obtained  leave  of  the  Admiralty  to  put  fix  more  guns  on 
fhore,  to  reduce  the  complement  to  eighty  men,  and  re- 
turn a  quantity  of  provifions  proportionable  to  that  re- 
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du^lion.  The  officers  were  recommended  by  Captain 
Lutwidge,  and  did  juftice  to  his  penetration  by  their 
condud  in  the  courfe  of  the  voyage.  During  our  ftay 
here,  Mr.  Lyons  landed  with  the  aflronomical  quadrant 
at  Sheernefs  fort,  and  found  the  latitude  to  be  51°  31'  30"^ 
longitude  0°  30'  Eaft.  The  Eafterly  winds  prevented 
our  moving  this  day  and  the  following. 

June  2d.  Having  the  wind  to  the  Weft  ward  of  North, 
at  five  in  the  morning  I  made  the  fignal  to  weigh ;  but 
in  lefs  than  half  an  hour,  the  wind  Ihifting  to  the  Eall- 
ward  and  blowing  frefh,  I  furled  the  topfails.  The  wind 
came  in  the  afternoon  to  N  b  E ;  we  weighed,  but  did  not 
get  far,  the  tide  of  flood  making  againft  us. 

3d.  The  wind  blowing  frefli  all  day  Eafterly,  we  did 
not  move. 


June. 


4th.  The  wind  coming  round  to  the  Weftward  at  fix 
in  the  morning,  I  weighed  immediately,  and  fent  the 
boat  for  Captain  Lutwidge,  to  deliver  him  his  orders; 
At  10  A.  M.  longitude  by  the  watch  56'  E.  At  noon  the 
latitude  obferved  was  51'  37'  36'^  N.  At  eight  in  the 
evening  we  had  got  as  far  as  Balfey  ClifF,  between  Orford 
and  Harwich.     Little  wind  at  night. 

5th.  Anchored  in  Hofeley  Bay  at  half  paft  feven  in 
the  evening,  in  five  and  an  half  fathom  water.  Orford 
Caftle  NEbN.  Angle 


II 


I 


»2 

June. 


'      i\ 


JOURNAL. 

Angle  between  Aldborough  Church  and  Orfordl     <>  ' 

Light  Houfe.  J  7  38 

Light  Houfe  and  Orford  Church,        -  -         1 8  1 6 

Orford  Church  and  Caftle,           -  -              2  20 

Caftle  and  Hofeley  Church,       -       -  -         100  59 

Hofeley  and  Balfey  Church,         -         -  -       35  27 

6th.  At  five  in  the  morning,  the  wind  at  SSW, 
weighed,  and  ftood  out  to  fea,  finding  1  might  lofe  two 
tides  by  going  through  Yarmouth  Roads.  Examined  the 
log  line,  which  was  marked  forty-nine  feet ;  the  glafs 
was  found,  by  comparing  it  with  the  tfme-keeper,  to  run 
thirty  feconds:  at  noon  latitude  obferved  52"  16'  54", 
longitude  by  the  watch  1°  30'  15"  E. 
Angle  between  Southwold  and  Walderfwick,  lo**  39' 
Walderfwick  and  Dunwich,  -  -  -  20  21 
Dunwich  and  Aldborough,  -        -         -        46    53 

Southwold  N  W  i  N,  fuppofed  diftance  three  leagues. 
We  conclu  1  the  latitude  of  Southwold  to  be  52°  22', 
and  longitude  i"  18'  15'''  E.     The  dip  was  73"  22'. 

7th.  The  wind  was  Northerly  all  day,  and  blew  frefli 
in  the  morning.  We  had  ftood  far  out  in  the  night  and 
the  day  before,  to  clear  the  Lemon  and  Ower. 

8th.  Little  wind  moft  part  of  the  day,  with  a  very 
heavy  fwell.  Stood  in  for  the  land.  At  half  paft  ten  lon- 
gitude by  the  watch  o*  41'  15''  E.    At  noon  the  latitude 
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was  53*  38'  37^*  We  faw  the  high  land  near  the  Spurn, 
in  the  evening.  .-....-.       ..*^    ._..„ 

*'.  ^  *  *f  I   ♦ft  *■■?'" f    * »  t .  -•        *  i .>  .-^  f  .■  -  ..-  -     t» 1 1  ■  •»         --    ■         -        t 
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'  9th.  About  noon  Flamborough  Head  bore  N  W  b  N 
diftant  about  fix  miles :  we  were  by  obfervation  in  lati- 
tude 54°  4'  54%  longitude  0°  27'  15^'  E;  which  makes 
Flamborough  Head,  in  latitude  54"  9',  longitude  0°  19' 
1 5'''  E.  In  the  afternoon  we  were  off  Scarborough.  Al- 
mofl  calm  in  the  evening.. 

loth.  Anchored  in  the  morning  for  the  tide  in  Robin 
Hood's  Bay,  with  little  wind  at  NW:  worked  up  to 
Whitby  Road  next  tide,  and  anchored  there  at  four  in 
the  afternoon,  in  fifteen  fathom,  with  very  little  wind. 

nth.  Calm  in  the  morning;  compleated  our  water, 
live  ftock  and  vegetables.  At  nine  ki  the  morning 
longitude  obferved  by  the  watch  1°  ss  3^'  W; 
Whitby  Abbey  bore  S  1  W.  Weighed  with  the  wind 
at  S  E,  and  fteered  N  E  b  N  to  get  fo  far  into  the  mid- 
channel  as  to  make  the  wind  fair  Eafterly  or  Wefterly, 
■without  being  too  near  either  (hore,  before  we  were  clear 
of  Shetland  and  the  coaft  of  Norway. 

1 2th.  The  wind  at  SE,  and  the  fhip  well  advanced, 
I  ordered  the  allowance  of  liquor  to  be  altered,  ferving  the 
fhip's  company  one- fourth  of  their  allowance  in  beer,  and 
ihe  othej  three-fourths  in  brandy ;   hy  which  means  tke 
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beer  was  yiade  to  laft  the  whole  voyage^  and  the  watet 
confiderably  faved.  One  half  of  this  allowance  was  ferved 
immediately  after  dinner,  and  the  other  half  in  the  even- 
ing. It  was  now  light  enough  all  night  to  read  upon 
deck. 

13th.  The  weather  ftill  fine,  but  confiderably  lefs 
wind  than  the  day  before,  and  in  the  afternoon  more 
Northerly,  The  longitude  at  ten  in  the  morning  was 
found  by  my  watch  o"  6'  W.  We  took  three  obfervations 
of  the  moon  and  fun  for  the  longitude ;  the  extremes  dif- 
fered from  one  another  near  two  degrees :  the  mean  of  < 
the  three  gave  the  longitude  i*  37'  E.  At  noon  the  la- 
titude obferved  was  59°  32'  '^i\  We  found  a  difference 
of  36'  between  the  latitude  by  dead  reckoning  and  obfer- 
vation,  the  fhip  being  fo  much  more  Northerly  than  the 
reckoning.  The  diftance  by  this  log  was  too  fhort  by 
forty-three  miles.  A  log  marked  forty-five  feet,  accord- 
ing to  the  old  method,  would  have  agreed  with  the  ob- 
fervation  within  two  miles  in  the  two  days'  run.  The  cir- 
cumllancc  of  fleering  upon  a  meridian,  which  aiForded  me 
fuch  frequent  opportunities  of  detecting  tuo  errors  of  the 
log,  induced  me  to  obferve  with  care  the  comparative  ac- 
curacy of  the  different  methods  of  dividing  the  line,  re- 
commended by  mathematicians,  or  pra6lifed  by  feamen. 
In  the  afternoon  I  went  on  board  the  Carcafs  to  compare 
the  time- keepers  by  my  watch.  At  fix  in  the  evening 
the  longitude  by  my  watch  0°  4  E,  This  evening  the  fun 

fet 


1^ 


JOURNAL. 

fet  at  twenty-four  minutes  part  nine,  and  bore  about 
N  N  W  by  the  compafs.  The  clouds  made  a  beautiful 
appearance  long  after  to  the  Northward,  from  the  re- 
fledion  of  the  fun  below  the  horizon.  It  was  quite  light 
all  night :  the  Curcafs  made  the  fignal  for  feeing  the  land 
in  the  evening. 

14th.  Little  wind,  or  calm,  all  chy ;  but  very  clear 
and  fine  weather.  Made  feveral  different  obfervations  for 
the  longitude  by  the  fun  and  moon,  and  by  my  watch. 
The  longitude  of  the  fliip  was  found  by  my  watch,  at 
ten  in  the  morning,  to  be  1°  11'  45"  W.  The  longitude 
by  the  lunar  obfervations  differed  near  two  degrees  from 
one  another.  By  the  mean  of  them  the  fliip  was  in  lon- 
gitude 2°  57'  45"  W.  Some  Shetland  boats  came  on 
board  with  fifh.  At  noon  the  latitude  by  obfervation 
was  60°  1 6'  45'^  At  one  in  the  afternoon  the  dip  was 
obferved  to  be  73"  30';  and  at  eight,  75°  18':  the  even- 
ing calm,  and  very  fine ;  the  appearance  of  the  iky  to  the 
Northward  very  beautiful.  Variation,  by  the  mean  of 
feveral  obfervations,   22°  25'  W. 
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15th.  By  an  obfervation  at  eiglit  in  the  morning,  the 
longitude  of  the  fliip  was  by  the  watch  o'  39  W  :  Dip  74^ 
52'.  At  half  pad:  ten  in  the  morning,  the  longitude, 
from  feveral  obfervations  of  the  fun  and  moon,  was  o' 
17'  W;  at  noon  l)cing  in  latitude  60"  19'  8",  by 
obfervation,  I  took  the  dillance  between  the  two  (hips  by 
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the  Megameter ;  and  from  that  bafe  determined  the  po« 
fition  of  Hangcliff,  which  had  never  before  been  afcer- 
tained,  though  it  is  a  very  remarkable  point,  and  fre- 
quently made  by  fliips.  According  to  thefe  obfervations 
it  is  in  latitude  60°  9',  and  longitude  0°  56'  30'  W.  In 
the  Appendix  I  Ihall  give  an  account  of  the  manner  of 
taking  furveys  by  this  inftrument,  which  I  believe  never 
to  have  been  praftifed  before.  At  one,  obferved  the  dip 
to  be  75".  A  thick  fog  came  on  in  the  afternoon, 
with  a  flat  calm ;  wc  could  not  fee  the  Carcafs,  but 
heard  her  anfwer  the  ilgnals  for  keeping  company. 
Variation,  from  the  mean  of  feveral  obfervations, 
25°  1'  W. 


M.^     ^1 


1 6th.  A  very  thick  fog  in  the  morning ;  latitude  ob- 
ferved at  noon  60"  2cf  17":  the  dip  was  obferved  at 
nine  in  the  evening  to  be  76°  45''.  In  the  afternoon,  the 
weather  clear,  and  the  wind  fair,  fteered  N  N  E :  fent 
Captain  Lutv»'idge  his  further  orders  and  places  of  ren- 
dczvo\is. 


i<! 


1  7th.  Wind  fair,  and  blowing  frefli  at  S  S  W,  con- 
tinued the  courfe  N  N  E :  ordered  the  people  a  part  of 
the  additional  clothing :  f\w  an  Englidi  floop,  but  had 
no  opportunity  of  lending  letters  on  board,  the  fea  run- 
ning hii^h.  At  ten  in  the  morning,  longitude  by  the 
watch  o"  i9'45"W:  at  noon,  the  latitude  obferved 
was    62^  59'  27".     The  fhip   had  out-run  the  reckoning 
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eleven  miles.  I  tried  Bouguer's  log  twice  this  day,  and 
found  it  give  more  than  the  common  log.  Variation 
19°  22'  W. 

1 8th.  Little  wind  all  day,  but  fair,  from  SS  W  to  SE: 
IHU  fleering  NNE:  latitude  obferved  at  noon  65°  18' 
iY\  At  three  in  the  afternoon,  founded  with  300  fa- 
thom of  line,  but  got  no  ground.  Longitude  by  the 
watch  1"  d  2>o''  W. 

19th.  Wind  to  the  N  W.  Took  the  meridian  ob- 
fervation  at  midnight  for  the  firft  time :  the  fun's  lower 
limb  0°  3  Y  30"  above  the  horizon ;  from  which  the  latitude 
was  found  66°  54^  39"  N  :  at  four  in  the  afternoon,  lon- 
gitude by  the  watch  o"  58'  45"  W:  at  fix  the  variation 
i9°ii'W. 

20th.  Almoft  calm  all  day.  The  water  being  per- 
fealy  fmooth,  I  took  this  opportunity  of  trying  to  get 
foundings  at  much  greater  depths  than  I  believe  had  ever 
been  attempted  before.  I  founded  with  a  very  heavy 
lead  the  depth  of  780  fathom,  without  getting  ground; 
and  by  a  thermometer  invented  by  lord  Charles  Cavendifh 
for  this  purpofe,  found  the  temperature  of  the  water  at 
that  depth  to  be  26°  of  Fahrenheit's  thermometer  j  the 
temperature  of  the  air  being  48^  I. 
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We  began  this  day  to  make  ufe  of  Dodor  Irving's 
apparatus  for  dilHlling  frefli  water  from  the  fea:  repeated 
trials  gave  us  the  molt  fatisfadlory  proof  of  its  utility :  the 
water  produced  from  it  was  perfectly  free  from  fait,  and 
wholefome,  being  ufed  for  boiling  the  {hip's  proviiions  ; 
which  convenience  would  alone  be  a  defirable  objed  in  all 
voyages,  independent  of  the  benefit  of  fo  ufefiil  a  refource 
in  cafe  of  diftrefs  for  water.  The  quantity  produced  every 
day  varied  from  accidental  circumllances,  but  was  gene- 
rally from  thirty-four  to  forty  gallons,  without  any  great 
addition  of  fuel.  Twice  indeed  the  quantity  produced 
was  only  twenty-three  gallons  on  each  diftillation ;  this 
amounts  to  more  than  a  quart  for  each  man,  which, 
though  not  a  plentiful  allowance,  is  much  mere  than 
what  is  neceflary  for  fubfiftence.  In  cafes  of  real  necefHtv 
I  have  no  reafon  to  doubt  that  a  much  greater  quantity 
might  be  produced  without  an  inconvenient  expence  of 
fuel. 


2 1  ft.  A  frefli  gale  at  S  E  all  day;  fleered  N  N  £.• 
At  four  in  the  mornmg  we  fpoke  with  a  fiiow  from  the 
feal  fifliery,  bound  to  Hamburg,  by  which  we  fent  fome 
letters.  At  fix  in  the  morning  the  variation,  by  the  mean 
of  feveral  obfervations,  was  23°  18'  W.  Longitude  by  the 
watch  at  nine  was  0°  34'  30"  W.  Latitude  obferved  at 
upon  68.°  5'* 
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2 2d.  Calm  moft  part  of  the  day;  rainy  and  rather 
cold  in  the  evening.     At  noon  obferved  the  dip  to  be 

77    52. 

2  3d.  Very  foggy  all  day ;  the  wind  fair ;  altered  the 
courfe  and  fleered  N  E  and  E  N  E,  to  get  more  into  the 
mid  channel,  and  to  avoid  falling  in  with  the  Weftern 
ice,  which,  from  the  increafing  coldnefs  of  the  weather, 
we  concluded  to  be  near.  At  feven  o'clock  in  the  morn- 
ing, being  by  our  reckoning  to  the  Northward  of  7^°,  we 
faw  a  piece  of  drift  wood,  and  a  fmall  bird  called  a  Red- 
poll.    Dip    obferved   at    nine  in    the    evening    to   be 

80       f 
1    30. 

24th.  Very  foggy  all  the  morning ;  the  wind  came 
round  to  the  Northward.  The  dip  obferved  at  noon 
was  80°  35'.  In  the  afternoon,  the  air  much  colder  than 
we  had  hitherto  felt  it ;  the  thermometer  at  34°.  A  fire 
made  in  the  cabin  for  the  firft  time,  in  latitude  73°  40'. 

25th.  Wind  Northerly,  with  a  great  fwell ;  fome 
fnow,  but  in  general  clear.  At  eight  in  the  morning, 
the  longitude  obferved  by  the  watch  was  7"  15'  E.  Made 
feveral  obfervations  on  the  variation,  which  we  found,  by 
thofe  taken  at  feven  in  the  morning,  to  be  17°  9'  W; 
by  others  at  three  in  the  afternoon,  only  7°  47'  W.  I 
could  not  account  for  this  very  fudden  and  extraordinary 
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decrcafc,  as  there  were  feveral  different  obfervations 
taken  both  in  the  morning  and  evening,  which  agreed 
perfedlv  well  with  each  other,  without  any  apparent 
caufe  which  could  produce  an  error  affeding  all  the  ob- 
fervations  of  either  fet.  At  eight  in  the  evening  the  lon- 
gitude by  the  moon  was  12*  57'  30''  E,  which  differed 
2   35'  from  that  by  the  watch.     Little  wind  at  night. 


26th.  Little  wind  all  day ;  the  weather  very  fine  and 
moderate.  The  latitude  obferved  at  noon  was  74°  2$. 
The  thermometer  expofed  to  the  fun,  which  fhone  very 
bright,  rofe  from  41°  to  61°  in  twenty  minutes.  By  each 
of  two  lunar  obfervations  which  I  took  with  a  fextant  of 
four  inches  radius,  at  half  paft  one,  the  longitude  was 
9  51  3°  E>  which  agreed  within  thirty-feven  minutes 
with  an  obfervation  made  by  the  watch  at  half  an  hour 
after  three,  when  the  longitude  was  8"  52'  30"  E.     Dip 

79    22  . 

I  , 

.■'.■"  -  *        ■        ■  : 

27th.  At  midnight  the  latitude  obferved  was  74"  26'. 
The  wind  came  to  the  S  W,  and  continued  fo  all  day, 
with  a  little  rain  and  fnow.  The  cold  did  not  increafe. 
AVe  ftecrcd  N  b  E.  At  feven  in  the  morning  the  varia- 
tion, by  u  mean  of  feveral  obfervations,  was  found  to  be 
20°  38'  W.  We  were  in  the  evening,  by  all  our  reckon- 
ings, in  the  latitude  of  the  South  part  of  Spitfbergen, 
without  any  appearance  of  ice  or  fight  of  land,  and  with 
a  fair  wind. 

28th. 
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28  th.  Lefs  wind  in  the  morning  than  the  day  before, 
with  rain  and  fleet :  continued  {leering  to  the  Ncrthv/ai  d. 
At  five  in  the  afternoon  picked  up  a  piece  of  drift  wood, 
which  was  fir,  and  not  worm-eaten  :  founded  in  290  fa- 
thom ;  no  ground.  At  fix  the  longitude  by  the  watch 
was  7"  50'  E :  between  ten  and  eleven  at  night,  fiw  the 
land  to  the  Eaftward  at  ten  or  twelve  leagues  diftance. 
At  midnight,  dip  81°  7'. 

29th.  The  wind  Northerly ;  ftood  clofe  in  with  the 
land.  The  coaft  appeared  to  be  neither  habitable  nor 
acceflible ;  it  was  formed  by  high,  barren,  black  rocks, 
without  the  leaft  marks  of  vegetation ;  in  many  places  bare 
and  pointed,  in  other  parts  covered  with  fnow,  appear- 
ing even  above  the  clouds :  the  vallies  between  the  high 
cliffs  were  filled  with  fnow  or  ice.  This  profpedt  would 
have  fuggefted  the  idea  of  perpetual  winter,  had  not 
the  mildnefs  of  the  weather,  the  fmooth  water,  bright 
funfhine,  and  conftant  day-light,  given  a  chcarfulnels 
and  novelty  to  the  whole  of  this  ftriking  and  romantick 
fcene. 

I  had  an  opportunity  of  making  many  obfervations  near 
the  Black  Point.  Latitude  obferved  at  noon  77°59'  1 1". 
The  difference  of  latitude,  from  the  la  ft  obfeivatiori 
on  the  27th  at  midnight  to  this  day  at  noon,  vould 
according  to  the  old  method  of  marking  the  log  have  been 
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two  hLindred  and  thirteen  miles ;,  which  agrees  exadlv 
with  the  obfervation.  At  three  in  die  afternoon,  brought 
to  and  founded  no  fathom ;  loft  muddy  ground : 
hoilled  out  the  boat  and  tried  the  :[lream  ;  found  it,  both 
by  the  common  and  Bouguer's  log  (which  agreed  exadly) 
to  run  half  a  knot  North  ;  Black  Point  bearing  E  N  Ii. 
At  four  the  longitude  by  the  watch  was  9°  31'  E:  at 
eight  the  variation,  by  the  mean  of  nineteen  obfervations, 
11°  53  W.  I  could  not  accouL\t  from  any  apparent  caufc 
for  this  great  change  in  the  variation :  the  weather  was 
fine,  the  water  fmooth,  and  i^vcry  precaution  we  could 
think  of  ufed  to  make  the  obfervations  accurate.  The  dip 
was  80°  26'.     Plying  to  the  Northward. 


» 


30th.  At  midnight  the  latitude  by  obfervation  was 
78°  o'  50".  At  four  in  the  morning,  by  Lord  Charles 
Ca\cndi(li's  thermometer  the  temperature  of  the  water  at 
the  depth  of  118  fathoms  was  31°  of  Fahrenheit's  ;  that 
of  the  air  was  at  the  fame  time  4o''L  At  nine  in  the 
morning  we  faw  a  fliip  in  the  N  W,  ftanding  in  for  the 
land.  Having  little  wind  this  morning,  and  that  Nor- 
therly, I  ftood  in  for  the  land,  with  an  intention  to  have 
watered. the  {hip,  and  got  out  immediately,  but  was  pre- 
vented by  the  calm  which  followed.  At  noon  the  lati- 
tude obferved  was  78"  8';  the  dip  79°  30'.  At  two 
in  the  afternoon  we  founded  in  115  fathom  ;  muddy 
bottom :  at  the  fame  time  we  fent  down  Lord  Charles 
Cavend  fh's    thermometer,    by    which    we    found   the 
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temperature  of  the  water  at  that  depth  to  be  33°;  that  of 
the  water  at  the  furface  was  at  the  fame  time  40°,  and  in 
the  air  44°  5.  Fahrenheit's  thermometer  plunged  in  water 
brought  up  from  the  fame  depth,  ftood  at  38°!.  This 
evening  the  m after  of  a  Greenland  Ship  came  on  board, 
who  told  me,  that  he  was  juft  come  out  of  the  ice  which 
lay  to  the  Weftward  about  fixteen  leagues  ofF,  and  that 
three  ftiips  had  been  loll  this  year,  two  Englifh,  and  one 
Dutch.  The  weather  fine,  and  rather  warm.  At  fix  in 
the  evening  the  longitude  by  my  watch  was  9°  28' 
45"  E.       ..        .,,.., 
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July  I  ft.  Little  wind  Northerly,  or  calm,  all  day  :  the 
weather  very  fine,  and  fo  warm  that  we  fat  without  a 
fire,  and  with  one  of  the  ports  open  in  the  cabin.  At 
noon  the  latitude  obferved  was  78°  13'  36";  Black  Point 
bearing  S  78°  E ;  "which  makes  the  latitude  of  that  point 
nearly  the  fame  as  that  of  the  iliip,  and  agrees  very  well 
with  the  chart  of  this  coaft  in  Purchas. 


July. 


2d.  Little  wind,  and  calms,  all  day  ;  the  weather  very 
fine.  At  fix  in  the  morning  five  fail  of  Greenlandmen  in 
fight.  At  noon  the  latitude  obferved  was  78°  22'  41". 
I  took  a  furvey  of  the  coaft,  as  far  as  we  could  fee ;  I 
took  alfo  with  the  megameter  the  altitudes  of  feveral  of 
the  mountains :  but  as  there  is  nothing  particularly  in- 
terefting  to  navigators  in  this  part  of  the  coaft,  I  fhall 
only  mention  the  height  of  one  mountain,  which  was 
■..I  F  fifteen 
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Uftcen  hundred  and  three  yards.  This  may  ferve  to  give 
fome  idea  of  the  appearance  and  fcale  of  the  coaft.  At 
half  paft  fix  the  longitude  by  the  watch  was  9°  8'  30"  E : 
Variation  14°  55' W. 


ii'! 


3d.  Latitude  at  midnight  78°  23'  46":  Dip  80°  45'. 
The  weather  fine,  and  the  wind  fair  all  day.  Running 
along  by  the  coaft  of  Spitlbergen  all  day  :  feveral  Green- 
landmen  in  fight.  Between  nine  and  ten  in  the  evening 
we  were  abreaft  of  the  North  Foreland,  bearing  E  b  S  i  S, 
diftance  i  i  mile.  Sounded  in  twenty  flithom  j  rocky 
ground. 

4th.  Very  little  wind  in  the  morning.  At  noon  the 
latitude  by  obfervation  was  79°  31'.  Magdalena  Hook 
bore  N  39**  E  diftant  about  four  miles;  which  gives  the 
latitude  of  that  place  79°  34';  the  fame  as  Fotherby  ob- 
ferved  it  to  be  in  161 4.  Stood  in  to  a  fmall  bay  to  the 
Southward  of  Magdalena  and  Hamburgher's  Bay:  anchored 
with  the  ftream  anchor,  and  fent  the  boat  for  water.  About 
three  in  the  afternoon,  when  the  boat  was  fent  on 
fhore,  it  appeared  to  be  high  water,  and  ebbed  about  three 
feet.  This  makes  high  water  full  and  change  at  half 
an  hour  paft  one,  or  with  a  S  S  W  moon ;  which  agrees 
exadly  with  Baffin's  obfervation  in  1 6 1 3 .  The  flood  comes 
from  the  Southward.  Went  aftiore  with  the  aftrono- 
mer,  and  inftruments,  to  obferve  the  variation.  A  thick 
fog  came  on  before  we  had  completed  the  obfervations^ 
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The  (hip  driving,  1  weighed  and  ftood  out  to  fea  under  an 
eafy  fail,  firing  guns  frequently  to  (hew  the  Carcafs  where 
we  were ;  and  in  lefs  than  two  hours  joined  her.  Soon 
after  (about  four  in  the  morning  of  the  5th)  the  Rock- 
ingham Greenland  Ship  ran  under  our  ftern,  and  the 
mafter  told  me  he  had  juft  fpoke  with  fome  (hips  from 
which  he  learnt,  that  the  ice  was  within  ten  leagues  of 
Hacluyt*s  Head  Land,  to  the  North  Weft.  In  confe- 
quence  of  this  intelligence,  I  gave  orders  for  fleering  in 
towards  the  Head  Land ;  and  if  it  fhould  clear  up,  to  fteer 
direftly  for  it ;  intending  to  go  North  from  thence,  till 
fome  circumftance  fliould  oblige  me  to  alter  my  courfe. 
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5th.  At  five  the  ofiicer  informed  me,  that  we  were 
very  near  fome  iflands  off  Dane's  Gat,  and  that  the  pilot 
wifhed  to  ftand  farther  out ;  I  ordered  the  ihip  to  be 
kept  NbW,  and  hauled  farther  in,  when  clear  of  the 
iflands.  At  noon  I  fleered  North,  feeing  nothing  of  the 
land;  foon  after  I  was  told  that  they  faw  the  ice: 
I  went  upon  deck,  and  perceived  fomething  white  upon 
the  bow,  and  heard  a  noife  like  the  furf  upon  the  fliore ; 
I  hauled  down  the  fludding  fails,  and  hailed  the  Carcafs 
to  let  them  know  that  I  ftiould  fland  for  it  to  make  what 
it  was,  having  all  hands  upon  deck  ready  to  haul  up  at  a 
moment's  warning :  I  defired  that  they  would  keep  clofe 
to  us,  the  fog  being  fo  thick,  and  have  every  body  up 
ready  to  follow  our  motions  inftantaneoufly,  determining 
to  ftand  on  under  fuch  fail  as  fhould  enable  us  to  keep 
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the  fliips  under  command,  and  not  riik  parting  com- 
pany. Soon  after  two  fmall  pieces  of  ice  not  above  three 
feet  fquare  pafled  iis,  which  we  fuppofed  to  have  floated 
from  the  fliore.  It  was  not  long  before  we  faw  fonicthing 
on  the  bow,  part  black  and  part  covered  with  fnow, 
which  from  the  appearance  we  took  to  be  iflands,  and 
thought  that  wc  had  not  flood  far  enough  out ;  I  hauled 
up  immediately  to  the  N  N  W  and  was  foon  undeceived, 
finding  it  to  be  ice  which  we  could  not  clear  upon  that 
tack;  we  tacked  immediately,  but  the  wind  and  fea 
both  fetting  diredlly  upon  it,  we  neared  it  very  faff,  and 
were  within  little  more  than  a  cable's  length  of  the  ice, 
whilft  in  flays.  The  wind  blowing  fredi,  the  fhips  would 
have  been  in  danger  on  the  lee  ice,  had  not  the  officers 
and  men  been  very  alert  in  working  the  Ihip.  The  ice, 
as  far  as  we  could  then  fee,  lay  nearly  E  b  N  and  W  b  S. 
At  half  pall  feven  in  the  evening,  the  fhip  running  en- 
tirely to  the  Southward,  and  the  weather  clearing  a  little, 
I  tacked,  and  flood  for  the  ice.  When  I  faw  it,  I  bore 
down  to  make  it  plain ;  at  ten  the  ice  lay  from  N  AV 
to  Eafl,  and  no  opening.  Very  foggy,  and  little  wind, 
all  day  ;  but  not  cold.  At  eleven  came  on  a  thick  fog. 
At  half  paft  midnfght,  heard  the  furge  of  the  ice,  and 
hauled  the  wind  to  the  Eaftward. 


6th.  Clear  weather  all  day,  and  the  wind  Eafterly  ofF 
the  ice.  In  the  morning  I  flood  in  to  make  the  land 
plain.     At  fix,  was  within  four  miles  of  the  ice,   which 
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bore  from  E  N  E  to  W  N  W :   at  ten  near  Vogel  Sang : 
at  noon,   latitude  obferved   79°  56' 39";  wind  Eafterly. 
Continued  plying  to  windward  between  the  land  and  the 
ice  :  was  within  a  quarter  of  a  mile  of  the  ice,  which  lay 
from  E  N  E  to  N  N  W,  when  I  tacked  at  two  in  the 
afternoon;  and  within  half  a  cable's  length  at  midnight: 
the  Carcafs  was  a  great  way  aftern   and  to  leeward  all 
day.     Being  fo  near  the  lall  rendezvous,  I  did  not  chufe 
to  bring  to  for  her,   but  was  very  anxious  to  avail  myfelf 
of  this  favourable  opportunity,  having  the  wind  off  the 
ice  and  clear  weather,  to  fee  whether   there  was  any 
opening  to  the  N  E  of  the  Head  Land.  By  all  the  accounts, 
from  the  Grcenlandmen  this  year,  and  particularly  the  laft 
account  from  the  Rockingham,  as  well  as  from  what  we 
had  feen  ourfelves,  the  ice  appeared  to  be  quite  clofe  to 
the  N  W.  We  had  feen  it  from  E  S  E  to  W  N  W.   It  wa» 
probable  that  the  fca,  if  open  any  where,  would  be  fo  to 
the  Eaftward,  where  the  Grcenlandmen  do  not  often  ven- 
ture, for  fear  of  being  prevented  from  returning  by  the 
ice  joining  to  Spitfbergen.    I  determined  therefore,  fhould 
the  wind  continue  in  the  fame  quarter  next  day,   to  find 
whether  the  ice  joined  to  the  land,  or  was  fo  detached  as 
to  afford  me  an  opportunity  of  pafling  to  the  Eaftward. 
In  cafe  of  the  ice  being  fall  I  could,  with  the  wind  Eafterly, 
range  clofe  along  the  edge  of  it  to  the  Weftward.     The 
weather  exceedingly  fine.     At  fix  in  the  afternoon,   the 
longitude  by  die  watch  was  9'  43'  30"  E. 
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7th.  At  five  in  the  morning  the  wind  was  Northerly, 
and  the  weather  remarkably  clear.  Being  near  the  ice 
I  ranged  along  it.  It  appeared  to  be  clofe  all  round; 
but  I  was  in  hopes  that  fome  opening  might  be 
found  to  get  through  to  a  clear  fea  to  the  Northward.  I 
ran  in  amongtt  the  fmall  ice,  and  kept  as  clofe  as  poflible 
to  the  main  body,  not  to  mifs  any  opening.  At  noon, 
Cloven  Cliff  W  i  S  feven  leagues.  At  one  in  the  after- 
noon, being  ft  ill  amongft  the  loofe  ice,  I  fent  the  boat  to 
one  of  the  large  pieces  to  fill  water.  At  four  we  {hoaled 
the  water  very  fuddenly  to  fourteen  fathom :  the  outer 
part  of  Cloven  Cliff  bore  W  4  N  :  Redcliff,  S  \  E.  The 
loofe  ice  being  open  to  the  E  N  E,  we  hauled  up,  and  im- 
mediately deepened  our  water  to  twenty-eight  fathom  ; 
muddy  ground,  with  fhells.  At  half  paft  four,  the  ice 
fetting  very  clofe,  we  ran  between  two  pieces,  and  having 
little  wind  were  flopped.  The  Carcafs  being  very  near, 
and  not  anfwering  her  helm  well,  was  almoft  on  board  of 
After  getting  clear  of  her,  we  ran  to  the  Eaftward. 


us 


Finding  the  pieces  increafe  in  number  and  fize,  and 
having  got  to  a  part  lefs  crowded  with  the  drift  ice,  I 
brought  to,  at  fix  in  the  evening,  to  fee  whether  we  could 
difcover  the  leaft  appearance  of  an  opening :  but  it  being 
my  own  opinion,  as  well  as  that  of  the  pilots  and  officers, 
that  we  could  go  no  farther,  nor  even  remain  there  with- 
out danger  of  being  befet,  I  fent  the  boat  on  board  the 
Carcafs  for  her  pilots,  to  hear  their  opinion  j  they  both 
7  declared 
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declared  that  it  appeared  to  them  impra£ticable  to  proceed 
that  way,  and  that  it  was  probable  we  fhould  foon  be 
befet  where  we  were,  and  detained  there.  The  ice  fet  (6 
faft  down,  that  before  they  got  on  board  the  Carcafs  we 
were  faft.  Captain  Lutwidge  hoilled  our  boat  up,  to 
prevent  her  being  ftove.  We  we-e  obliged  to  heave  the 
ihip  through  for  two  hours,  with  ice  anchors,  from  each 
quarter;  nor  were  we  quite  out  of  the  ice  till  midnight. 
This  is  about  the  place  where  moft  of  the  old  difcoverers 
were  ftopped.  The  people  in  both  fhips  being  much  fa- 
tigued, and  the  Carcafs  not  able  to  keep  up  with 
us,  without  carrying  ftudding-fuils,  I  fhortened  fail  as  foon 
as  we  were  quite  out,  and  left  orders  to  ftand  to  the 
Northward  under  an  eafy  fail:  I  intended,  having  failed 
in  this  attempt,  to  range  along  the  ice  to  the  N  W,  in 
hopes  of  an  opening  that  way,  the  wind  being  fair,  and 
the  weather  clear ;  refolving,  if  I  found  it  all  folid,  to 
return  to  the  Eaftvvard,  where  probably  it  might  by  that 
time  be  broken  up,  which  the  very  mild  weather  encou- 
raged me  to  expert. 
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8th.  Little  wind  in  the  morning,  and  a  fwell  fetting 
on  the  ice,  we  were  obliged  to  get  the  boats  a-head,  to 
tow  the  (hip  clear ;  which  they  effeded  with  difficulty. 
A  breeze  fpringing  up  when  we  were  within  two  cables 
lengths  of  the  main  body  of  the  ice,  ftood  in  for  the 
land,  and  tacked  at  two,  to  ftand  to  the  N  W  for  the  ice; 
but  the  weather  coming  thick  between  five  and  fix,  I 
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flood  in  again  for  the  land.  It  clearing  up  foon  after,  I 
bore  away  again  N  W  for  the  ice.  At  ten,  fpoke  with 
a  Greenland  Ship  which  had  juft  left  the  ice  all  clofe  to 
the  N  N  W.  Between  eleven  and  twelve  the  wind  came 
to  the  S  W,  with  an  heavy  fwell,  and  thick  weather. 
Double-reefed  the  topfails,  and  tacked  at  twelve,  to  ftand 
in  for  Hacluyt's  Head  Land,  not  thinking  it  pruper  to 
run  in  with  the  faft  ice  to  leeward  in  thick  weather, 
without  even  the  probability  of  an  opening ;  and  propofing 
if  that  weather  continued,  to  complete  the  fhip's  water, 
and  be  ready  with  the  firft  wind,  off  or  along  the  ice,  to 
look  out  for  an  opening,  and  run  in.  To  avoid  any  incon- 
venience which  from  the  experience  of  the  preceding  day 
I  perceived  might  happen,  from  too  many  running  to  one 
place  on  any  fudden  order,  I  divided  the  people  into 
gangs  under  the  midfliipmen,  and  ilationed  them  to  the 
ice  hooks,  poles,  crabs,  and  to  go  over  upon  the  ice 
when  w  anted. 

gth.  Having  a  fair  opportunity,  and  S  W  wind,  flood 
to  the  Weft  ward ;  intending,  when  the  weather  was  clear, 
to  make  the  ice  to  the  Northward,  and  run  along  it. 
About  twelve,  clearer ;  faw  the  fafl  ice  to  the  Northward, 
and  the  appearance  of  loofe  ice  to  the  N  W :  flood  di- 
redly  for  it,  and  got  amongft  it  between  two  and  three; 
fleering  as  much  to  the  Northward  as  the  fituation  of  the 
ice  would  permit.  At  fix  obferved  the  dip  8i°  52'.  At 
half  paft  feven,  found  the  ice  quite  fall  to  the  Weft,  being 

in 
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in  longitude  2°  2'  E,  by  our  reckoning,  which  was  the 
farthcft  to  the  Weftward  of  Spitfbergen  that  we  got  this 
vo}'age.  At  eight  the  fog  was  fo  very  thick,  that  we 
<:ould  neither  fee  which  way  to  puili  for  an  opening,  nor 
where  tlie  Carcafs  was,  though  very  near  us.  That  we 
might  not  rifle  parting  company  with  her,  I  was  obliged 
to  ply  to  windward  under  the  topfails,  tacking  every 
quarter  of  an  hour  to  keep  in  the  opening  in  which  we 
were,  and  clear  of  the  ice  which  furrounded  us.  At  four 
in  the  afternoon  we  were  in  So*'  36', 


loth.  We  loft  the  Carcafs  twice  in  the  night,  from  the 
very  thick  fog,  and  were  working  all  night  amongft  the 
ice,  making  very  (hort  tacks ;  the  opening  being  fmall, 
and  the  floating  ice  very  thick  about  the  fhip.  The 
fituation  of  the  people  from  the  very  fatiguing  work  and 
wet  weather,  made  the  moft  minute  precautions  neceflary 
for  the  prefervation  of  their  health :  we  now  found  the  ad- 
vantage of  the  fpirits  which  had  been  allowed  for  extraor- 
<iinary  occaflons ;  as  well  as  the  additional  cloathing 
furniflied  by  the  Admiralty.  Notwithftanding  every  at- 
tention, feveralof  the  men  were  confined  with  colds,  which 
afl'eded  them  with  pains  in  their  bones ;  but,  from  the 
careful  attendance  given  them,  few  continued  in  the  fick 
lift  above  two  days  at  a  time.  At  nine  in  the  morning, 
when  it  cleared  a  little,  we  faw  the  Carcafs  much  to  the 
Southward  of  us.     I  took  the  opportunity  of  the  clear 
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weather  to  run  to  the  Weftward,  and  found  the  ice  quite 
folid  there ;  I  then  ftood  through  every  opening  to  the 
Northward,  but  there  alfo  foon  got  to  the  edge  of  the 
folid  ice.  I  was  forced  to  haul  up  to  weather  a  point 
which  ran  out  from  it.  After  I  had  weathered  that,  the 
ice  clofing  fall  upon  me,  obliged  me  to  fet  the  forefail, 
which,  with  the  fre(h  wind  and  fmooth  water,  gave  the 
fhip  fuch  way  as  to  force  through,  it  with  a  violent  ftroke. 
At  one  in  the  afternoon,  immediately  on  getting  out  into 
the  open  fea,  we  found  a  heavy  fwell  fetting  to  the  Northu. 
ward ;  though  arriongft  the  ice,  the  minute  before,  the 
water  had  been  as  fmooth  as  a  mill  pond.  The  wind  blew 
ftrong  at  S  S  W.  The  ice,  as  fl\r  as  we  could  fee  from 
the  maft  head,  lay  E  N  E :  we  fleered  that  courfe  clofe 
to  it,  to  look  for  an  opening  to  t^e  Northward.  I  now 
began  to  conceive  that  the  ice  was  one  compaft  impene- 
trable body,  having  run  along  it  from  Eaft:  to  Weft  above 
ten  degrees.  I  purpofed  however  to  ft  and  over  to  the 
Eaftward,  in  order  to  afcertain  whether  the  body  of  ice 
joined  to  Spitftjergen.  This  the  quantity  of  loofe  ice  had 
before  rendered  impradicable  ;  but  thinking  the  Wefterly 
winds  might  probably  by  this  time  have  packed  it  all  that 
way,  1  flattered  myfelf  with  the  hopes  of  meeting  with 
no  obflrudion  till  I  fhould  come  to  where  it  joined  the 
land ;  and  in  cafe  of  an  opening,  however  fmall,  I  wn,n 
determined  at  all  events  to  puili  through  it.  Tlie  weather 
clearer,  and  the  land  in  fight. 
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iith.  At  half  paft  four  in  the  morning  the  longitude 
by  the  lunar  obfervation  was  9°  42^  E.  And  at  the  fame 
time  by  my  watch  9°  2'  E.  Cloven  Cliff  SSE,  diftant 
eight  miles.  This  would  make  the  longitude  of  Cloven 
Cliff*  9°  38'  E  ;  which  is  within  twenty  minutes  of  what 
it  was  determined  by  the  obfervations  and  furvey  taken  in 
Fair  Haven.  At  noon  the  latitude  obferved  was  80°  4  ; 
Vogel  Sang  W  S  W.  Little  wind  and  a  great  fwell  in  the 
morning.    Calm  moft  part  of  the  day.  .  >  '  ^ 
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1 2th.  Calm  all  day,  with  a  great  fwell  from  the  S  W, 
and  the  weather  remarkably  mild.  At  eigh?;  in  the 
evening  longitude  1 7  the  watch  lo**  54' 30'"  E :  Cloven 
Cliff  S  W  b  S.  The  Carcafs  drove  with  the  current  fo 
near  the  main  body  of  the  ice,  as  to  be  obliged  to  anchor; 
{he  came  to  in  twenty-fix  fathom  water.  . 

1 3th.  Calm  till  noon,  the  (hip  driving  to  the  Wijft- 
ward  with  the  current,  which  we  obferved  to  be  very  irre- 
gular, the  Carcafs  being  driven  at  the  fame  time  to  the 
Eaftward.  Near  the  main  body  of  the  ice,  the  detached 
pieces  probably  affeft  the  currents,  and  occafion  the 
great  irregularity  which  we  remarked.  We  had  found 
an  heavy  fwell  from  the  S  W  thefe  two  days.  At  two  In 
the  afternoon  it  came  on  very  fuddenly  to  blow  frefli  from 
that  quarter,  with  foggy  weather :  we  worked  into  Vogel 
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Sang,  and  anchored  with  the  beft  bower  in  eleven  fathom, 
foft  clay.  .    .         • 

The  place  where  we  anchored  is  a  good  road-ftead, 
open  from  the  N  E  to  the  N  W.  The  Northeaftemmoft 
point  is  the  Cloven  Cliff,  a  bare  rock  fo  called  from  the 
top  of  it  refembling  a  cloven  hoof,  which  appearance  it 
has  always  worn,  having  been  named  by  Ibme  of  the  firft 
IXitch  navigators  who  frequented  thefe  feas.  This  rock 
being  entirely  detached  from  the  other  mountains,  and 
joined  to  the  reft  of  the  ifland  by  a  low  narrow  ifthmus, 
preferves  in  all  fituations  the  fame  form  j  and  being  nearly 
perpendicular,  it  is  never  difguifed  by  fiiow.  Thefe  circum- 
fiances  render  it  one  of  the  moil  remarkable  points  on  the 
coail.  The  North weflem moil  land  is  an  high  bluff  point, 
called  by  the  Dutch,  Vogel  Sang.  This  found,  though  open 
to  the  Northward,  is  not  liable  to  any  inconvenience  from 
that  circumftance,  the  main  body  of  the  ice  lying  fo  near  as 
to  prevent  any  great  fea  j  nor  are  ihips  in  any  danger  from 
the  loofe  ice  fetting  in,  as  this  road  communicates  with 
fcveral  others  formed  by  different  iflands,  between  all 
which  there  are  fafe  palTages.  To  all  the  founds  and 
harbours  formed  by  this  knot  of  iflands,  the  old  Englifli 
navigators  had  given  the  general  name  of  Fair  Haven ;  of 
which  Fotherby  took  a  p/at  in  1614:  that  in  which  the 
Racehorfc  and  Carcafs  lay  at  this  time  they  called  the 
North  Harbour ;  the  harbour  of  Smcerenberg,  diftant  about 
eleven  miles,  (in  which  we  anchored  in  Auguft)  they  named 
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the  South  Harbour.  Befides  thefe,  there  are  feveral 
others ;  particularly  two,  called,  Cook's  Hole,  and  the 
Norways,  in  both  which  feveral  Dutch  fhips  were  lying 
at  this  time.  Here  the  (hore  being  fteep-to,  we  completed 
our  water  with  great  eafe,  from  the  ftreams  which  fall  in 
many  places  down  the  fides  of  the  rocks,  and  are  pro- 
duced by  the  melting  of  the  fnow.  I  fixed  upon  a  fmall 
fiat  ifiand,  or  rock,  about  three  miles  from  the  fhip,  and 
almoft  in  the  center  of  thofe  iflands  which  form  the 
many  good  roads  here,  as  the  properell  place  for  ere£ling 
a  tent,  and  making  obfervations.  The  foggy  weather 
on  the  14th  prevented  us  from  ufing  the  inftruments 
that  day.  I  regretted  this  circumfiance  much,  fearing  it 
would  deprive  me  of  the  only  probable  opportunity  of 
making  obfervations  on  fhore  in  thofe  high  latitudes,  as 
our  water  was  nearly  recruited :  however,  having  little 
wind,  with  the  weather  very  fair  from  the  15th  to  the 
1 8th  in  the  morning,  I  made  the  beil  ufe  of  that  time. 
Even  in  the  cleared  weather  here,  the  Iky  was  never 
free  from  clouds,  which  prevented  our  feeing  the  moon 
during  the  whole  of  our  flay,  or  even  being  fure  of 
our  folar  obfervations,  Mr.  Lyons  never  having  been  able 
to  get  equal  altitudes  for  fettling  the  rates  of  going  of  the 
time- keepers..  Once  indeed  we  were  fortunate  enough 
to  obferve  a  revolution  of  the  fun,  of  which  I  availed ' 
myfelf  to  determine  the  going  of  the  pendulum  adjufied- 
to  vibrate  feconds  at  London.  During  the  courie  of  this 
experiment,  a  particular  and  conftant  attention  was  paid 
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July.         to  the  ftate  of  the  thermometer,  which  I  was  furprifed  to 
'     '      find  differ  fo  little  about  noon  and  midnight ;  its  greateft 
lieight  was  58"!,  at  eleven  in  the  forenoon;  at  midnight 
it  was  51°. 

On  the  1 6th,  at  noon,  the  weather  was  remarkably 
fine  and  clear.  The  thermometer  in  the  iliade  being  at 
49°,  when  expofed  to  the  fun  rofe  in  a  few  minutes  to 
Sg^i,  and  remained  fo  for  fome  time,  till  a  fmall  breeze 
fpringing  up,  made  it  fall  10°  almoft  inftantly.  The 
weather  at  this  time  was  rather  hot ;  fo  that  I  imagine,  if 
a  thermometer  was  to  be  graduated  according  to  the  feel- 
ings of  people  in  thefe  latitudes,  the  point  of  temperature 
would  be  about  the  44th  degree  of  Fahrenheit's  fcale. 
From  this  ifland  I  took  a  furvey,  to  afcertain  the  fituation 
of  all  the  points  and  openings,  and  the  height  of  the  moll 
remarkable  mountains :  the  longeft  bafe  the  ifland  would 
afford  was  only  618  feet,  which  I  determined  by  a  crofs 
bafe,  as  well  as  a£lual  meafurement,  and  found  the  refults 
not  to  differ  above  three  feet.  To  try  how  far  the  accu- 
racy of  this  furvey  might  be  depended  upon,  I  took  in  a 
boat,  with  a  fmall  Hadley's  fextant,  the  angles  between 
feven  objeds,  which  interfe£ted  exadtly  when  laid  down 
upon  the  plan.  I  had  a  farther  proof  of  its  accuracy 
fome  days  after,  by  taking  the  bearings  of  Vogel  Sang 
and  Hacluyt's  Head  Land  in  one,  which  correfponded 
exaaly  with  their  pofition  on  my  chart.  ■f 
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•  On  the  1 7th,  the  weather  being  very  clear,  I  went  up 
one  of  the  hills,  from  which  I  could  fee  feveral  leagues 
to  the  N  E :  the  ice  appeared  uniform  and  compad,  as 
far  as  my  view  extended.  During  our  ftay  here,  we 
found  the  latitude  of  the  ifland  on  which  the  obfervations 
were  made,  to  be  79**  50';  longitude  10°  2  30"  E; 
variation  20°  38'  W;  dip  82°  7^:  latitude  of  Cloven 
Cliff  79*  53';  longitude  9"  59'  30"  E:  Hacluyt's 
Head  Land  79°  47' ;  longitude  9°  1 1'  30'^  E.  The  tide 
rofe  about  four  feet,  and  flowed  at  half  an  hour  after 
one,  full  and  change.  The  tide  fet  irrregularly,  from 
the  number  of  iflands  between  which  it  paffed ;  but  - 
the  flood  appeared  to  come  from  the  Southward. 

'•    J  ■ 

18th.  The  calm  weather  flnce  the  14th  had  given  us 
full  time  to  finifh  the  obfervations,  and  complete  our 
water :  a  breeze  fpringing  up  in  the  morning,  I  went 
afliore  to  get  the  inftruments  on  board.  Between  one  and 
two  we  weighed,  with  the  wind  Wefterly,  and  flood  to 
the  Northward.  Between  eleven  and  twelve  at  night, 
having  run  about  eight  leagues,  we  were  prevented  by 
the  ice  from  getting  farther.  We  ftood  along  the  edge 
of  it  to  the  Southward.  At  two  in  the  morning,  being 
embayed  by  the  ice,  I  tacked,  and  left  orders  to  ftand  to 
the  Eaft  ward  along  the  edge  of  the  ice,  as  foon  as  we  could, 
weather  the  point ;  hoping,  if  there  fliould  be  no  opening 
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between  the  land  and  the  ice,  that  I  fhould  at  Icaft  be 
able  to  afcertain  where  they  joined,  and  perhaps  to  dif- 
cover  from  the  land,  whether  there  was  any  profpedl  of  a 
paffage  that  way  :  At  that  time  the  ice  was  all  folid  as  far 
as  wc  could  fee,  without  the  Icalt  appearance  of  water  to 
the  Northward. 

19th.  At  fix  in  the  morning  we  had  got  to  the  Eaft- 
ward  among  the  loofe  ice  which  lay  very  thick  in  fhore, 
the  main  body  to  the  Northward  and  Eaft ward :  the 
land  near  Deer  Field  not  four  miles  off,  and  the  water 
fhoaled  to  twenty  fathoms.  Here  we  found  ourfelves 
nearly  in  the  fame  place  where  we  had  twice  been  ftopped, 
the  ice  fituated  as  before,  locked  with  the  land,  without 
any  paflage  either  to  the  Eaftward  or  Northward  :  I  there- 
fore ttood  back  to  the  Wcllward.  At  noon  the  Northern- 
moft  part  of  Vogel  Sang  bore  S  W  b  S,  diftant  about 
feven  leagues.  The  weather  being  very  fine,  and  the 
win  J  to  the  Eaftward,  we  were  enabled  to  coaft  along  the 
ice  to  the  Weftward,  hauling  into  all  the  bays,  going 
round  every  point  of  ice  in  fearch  of  an  opening,  and 
{landing  clofe  along  by  the  main  body  all  day,  generally 
within  a  fhip's  length. 

20th.  At  half  after  three  in  the  morning  the  land  was  out 

of  fight,  and  we  imagined  ourfelves  in  rather  more  than 

'.eighty  degrees  and  an  half  5  fome  of  the  openings  being 
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near  two  leagues  deep,  had  flattered  us  with  hopes  of 
getting  to  the  Northward  j  but  thefe  openings  proved  to 
be  no  more  than  bays  in  the  main  body  of  the  ice. 
About  one  in  the  afternoon,  we  were  by  our  reckoning 
in  about  80°  34',  nearly  in  the  fame  place  where  wj 
had  been  on  the  9th.  About  three  we  bore  away  for 
what  appeared  like  an  opening  to  the  S  W ;  we  found 
the  ice  run  far  to  the  Southward. 

2 1  ft.  We  flill  continued  to  run  along  the  edge  of  the 
ice,  which  trended  to  the  Southward.  At  noon  we  were 
in  the  latitude  of  79"  26',  by  obfervation,  which  was 
twenty-five  miles  to  the  Southward  of  our  reckoning. 
Finding  that  the  dire£llon  of  the  ice  led  us  to  the  South- 
ward, and  that  the  current  fet  the  fame  way,  I  ftood  to 
the  Northward  and  Weftward  clofe  along  the  ice,  to  try 
whether  the  fea  was  opened  to  the  Northward  by  the 
wind  from  that  quarter.  At  nine  in  the  e  cning  we  had 
no  ground  with  200  fathom  of  line.  At  ten  we  got  into 
a  ftream  of  loofe  ice.  I'he  weather  fine,  but  cool  all  day, 
and  fometimes  foggy. 

2  2d.  At  two  in  the  morning  we  bore  away  to  the  N£!, 
for  the  main  body  of  the  ice ;  the  weather  became  foggy 
foon  afterwards.  At  fix  we  faw  the  ice ;  and  the  weather 
being  ftill  foggy,  we  hauled  up  to  the  S  S  E,  to  avoid 
being  embayed  in  it.     The  air  very  cold. 
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23CI.  At  midnight,  tacked  for  the  body  of  the  ice. 
Latitude  obferved  80°  13'  38"  Rainy  in  the  morning; 
fair  in  the  afternoon :  Hill  working  up  to  the  Northward 
and  Eaftvvard,  with  the  wind  Eafterly.  At  fix  in  the 
evening,  the  Cloven  Cliff  bearing  South  about  fix  leagues, 
founded  in  200  fathom,  muddy  ground ;  the  lead  ap- 
peared to  have  funk  one  third  of  its  length  in  the  mud. 
At  two  in  the  morning,  with  little  wind,  and  a  fwell  from 
the  South  Weft,  I  flood  to  the  Northward  amongft  the 
loofe  ice :  at  half  patt  two  the  main  body  of  the  ice  a 
cable's  length  oft',  and  the  loofe  ice  fo  clofe  that  we  wore 
fhip,  not  having  room  or  way  enough  to  tack ;  ftruck 
very  hard  againft  the  ice  in  getting  the  fhip  round,  and 
got  upon  one  piece,  which  lifted  her  in  the  water  for  near 
a  minute,  before  her  weight  broke  it.  The  fhips  hnd  been 
fo  well  ftrengthened,  that  they  received  no  damage  from 
thefe  ftrokes  i  and  I  could  with  the  more  confidence  pufli 
through  the  loofe  ice,  to  try  for  openings.  Hacluyt's 
Head  Land  bore  S  50"  W  diftant  about  feven  leagues. 

24th.  By  tliis  fituation  of  the  ice  we  were  difappointed 
of  getting  direaly  to  the  Northward,  without  any  profpedl 
after  (o  many  fruitVfs  attempts  of  being  able  to  fucceed  to 
the  Wcllward;  ncr  indeed,  could  1  with  an  Eaiterlywind 
and  heavy  fw^ll  attempt  it,  as  the  wind  from  that  quarter 
would  not  only  pack  the  loofe  ice  clofe  to  the  Wcllward, 
but  by  fetting  the  fea  on  it,  make  it  as  improper  to  be 
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approached  as  a  rocky  lee  {hore.    To  the  Eaftward  on  the 
contrary  it  would  make  fmooth  water,  and  detach  all  the 
loofe  ice  from  the  edges ;  perhaps  break  a  ftream  open,  and 
give  us  a  fair  trial  to  the  Northward  ;  at  all  events,  with  an 
Eafterly  wind  we  could  run  out  again,  if  we  did  not  find 
it  pradlicable  to  proceed.     Finding  the  ice  fo  fall  to  the 
Northward  and  Weftward,  it  became  a  defirable  obje6t  to 
afcertain  how  far  it  was  poflible  to  get  to  the  Eaftward, 
and  by  that  means  purfue  the  voyage  to  the  Northward. 
Thefe  confiderations  determined  me  to  ply  to  the  Eall- 
ward,  and  make  another  pufli  to  get  through  where  I  had 
been  three  times  repulfed.     In  working  to  the  Eaftward, 
we  kept  as  near  the  body  of  the  ice  as  poflible.     At  noon 
the  Cloven  ClifF  bore  S  W  b  S  about  feven  leagues.  At  fix 
we  were  working  to  the  N  E,  and  at  nine  we  fteercd  to  the 
S  E,  the  ice  appearing  more  open  that  way  :  we  had  frefli 
gales  and  cloudy  weather.     The  lliip  ftruck  very  hard  in 
endeavouring  to  force  through  the  loofe  ice.   At  midnight 
the  wind  frefiiened,  and  v.'e  double  reefed  the  topfalls. 
It  was  probably  owing  to  the  frefli  gales  this  day,  as  well 
as  to  the  fummer  being  more  advanced,   that  we  were 
enabled  to  get  farther  than  in  any  of  our  former  attempts 
this  way.     We  continued  coafting  the  ice,  and  at  two  in 
the  morning  the  north  part  of  Vogel  Sang  and  Hacluyt's 
Head  Land  in  one  bore   S65"  W  ;    Cloven  Clifl;*  S  52" 
W ;  the  neareft  part  of  the  Hiore  ibout  three  leagues  ofi^ 
When  I  left  the  deck,  at  four  in  the  morning,  we  were 
vcrv  near  the  fpot  where  the  fliips  had  been  faft  in  the  ice 
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on  the  7th  in  the  evening,  but  ratlier  farther  to  the  Eart- 
vvarcl ;  we  had  paffed  over  the  fame  (lioal  water  we  had 
met  with  that  day,  and  were  now  in  twenty  fathom, 
rockv  ground  ;  ftill  amongtl  loofe  ice,  but  not  fo  clofe  as 
w^e  had  hitherto  found  it. 

25th.  At  feven  in  the  morning  we  had  deepened  our 
water  to  fifty-five  fathom,  and  were  ftil;  amongit  the  loofe 
ice.  At  noon  we  had  deepened  our  water  to  feventy 
fathom,  with  muddy  bottom,  at  the  diitance  of  about 
three  miles  from  the  nearell  land.  Bv  two  m  the  after- 
noon  we  had  paficd  Deer  Field,  which  we  had  fo  often 
before  attempted  without  fuccefs ;  and  finding  the  fea 
open  to  the  N  F,  had  the  mofl:  flattering  profp-  51  of 
getting  to  the  Northward.  From  this  part,  all  the  way 
to  the  Eartward,  the  coaft  wears  a  different  face;  the 
mountains,  though  high,  arc  neither  fo  lleep  or  fharp- 
pointed,  nor  of  fo  black  a  colour  as  to  the  Wellward. 
It  was  probably  owing  to  this  remarkable  difference  in  the 
appearance  of  the  fhore,  that  the  old  na\'igators  gave  to 
places  hereabouts  the  names  of  Red  Beach^  Red  Hill^  and 
Red  Clijf.  One  of  them,  fpeal;ing  of  this  part,  has  de~ 
fcribed  the  whole  country  in  a  few  words :  "  Here  (fays 
"  he]  I  faw  a  more  natural  earth  and  clay  than  any  that  I 
"  have  fcen  in  all  the  country,  but  nothing  growing 
"  thereupon  more  than  in  other  places."  At  two  jn  the 
afternoon  we  had  little  wind,  and  were  in  fght  of  Moffen 
Idand,   which  is  very  low  and  flat. 
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The  Carcafs  being  becalmed  very  near  the  ifland  In  the 
evening,  Captain  Lutwidge  took  that  opportunity  of  ob- 
taining the  following  exact  account  of  its  extent,  which 
he  communicated  to  me« 

"At   lo  PM,   the  body  of  Motfen    liland    bearing 

"  E  b  S    diftant   two  miles ;  founded  thirteen  fathoms ; 

"  rocky  ground,  with  light  brown  mud,  and  broken  ftidls. 

"  Sent  the  mafter  on  fliore,   who  found  the  ifland   to  be 

"  nearly  of  a  round  form,   about  two  miles  in  diameter,, 

"  with  .a  lake  or  large  pond  of  water  in  the  middle,  all 

"  frozen  over,  except  thirty  or  forty  yards  round  the  edge 

"  of  it,  which  was  water,  with  loofc  pieces  of  broken  ice, 

"  and  fo  fliallow  they  walked  through  it,  and  went  over 

"  upon  the  firm  folid  ice.     The  ground  between  the  Tea 

**  and  the  pond  is  from  Haifa  cable's  length  to  a  quarter 

'*  of  a  'mile  broad,    and  the  whole  ifland  covered  with 

*'  gravel  and   fmall  ftones,    without  the  lealt  verdure  or 

*'  vegetation  of  any  kind.     They  faw  only  one  piece  of 

"  drift  wood  (about  three  fathom  long,  with  a  root  on  it, 

"  and   as  thick  as  the  Carcafs's  mizen  maft)  which  had 

-'  been  thrown  up  over  the  high  part  of  the  land,  and  lay 

"  upon  the  declivity  towards  the  pond.     They  faw  three 

"  bears,  and  a  number  of  wild  ducks,   gecfe,  and  other 

"  fca  fowls,  with  birds  neils  all  over  ihe  ifland.      There 

*'  was  an  infciiption  over  the  grave  of  a  Dutchman,   who 

"  was  buried  there  in Ju'v  1 77 1 .   It  was  low watcrat  eleven 

*'  o'clock  v.'heii  the  boat  landed,  and  the  tide  appeared  to 

*'  How  eight  or  nine  feet  j  at  that  time  \vc  found  a  current 
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**  carrying  the  Ship  to  the  N  W  from  the  ifland,  which 
*'  before  carried  us  to  the  S  E  (at  the  rate  of  a  mile  an 
"  hour)  towards  it.  On  the  Weft  fide  is  a  fine  white 
"  fandy  bottom,  from  two  fathoms,  at  a  (hip's  length 
"  from  the  beach,  to  five  fathoms,  at  half  a  mile's 
"  diftance  off." 

The  foundinQTs  all  about  this  ifland,  and  to  the 
Eaftward,  fcem  to  partake  of  the  nature  of  the  coalh 
To  the  Weftward  the  rocks  were  high,  and  the  fliores 
bold  and  ftecp  to ;  here  the  land  flielved  more,  and  the 
foundings  were  fhoal,  from  thirty  to  ten  fathom.  It  ap- 
pears extraordinary  that  none  of  the  old  navigators,  who 
are  fo  accurate  and  minute  in  their  defcriptions  of  the 
coaft,  have  taken  any  notice  of  this  ifland,  fo  remarkable 
and  different  from  every  thing  they  hadfeen  on  the  Weftern 
coaft;  unlefs  we  fliould  fuppofe  that  it  did  not  then  exifl-, 
and  that  the  lireams  from  the  great  ocean  up  the  Weft 
fide  of  Spitfbergen,  and  through  the  Waygat*s  Straits, 
meeting  here,  have  raifed  this  bank,  and  occafioned  the 
quantity  of  ice  that  generally  blocks  up  the  coatt  here- 
abouts.— At  four  in  the  afternoon,  hoifted  out  the  boat, 
and  tried  the  current,  which  fet  N  E  b  E,  at  the  rate  of 
three  quarters  of  a  mile  an  hour.  At  midnight,  Moffen 
Ifland  bore  from  S  E  b  S  to  S  b  W,  diftant  about  five 
miles. 


26th.     About  two   in    the  morning,    we   had    little 
wind,  with  fog;  made  the  itgnals  to  the  Carcafs   for 

keeping 


Tfl 


JOURNAL. 

keeping  company.  At  half  an  hour  after  three  in  the 
afternoon,  we  were  in  longitude  12^  20'  45"  E ;  variation, 
by  the  mean  of  five  azimuths,  12°  47'  W.  At  nine  we 
faw  land  to  the  Eaftward ;  fleering  to  the  Northward 
with  little  wind,  and  no  ice  in  fight,  except  what  we 
had  pafled. 
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27th.  Working  ftill  to  the  NE,  we  met  with  fome 
loofe  ice ;  however  from  the  opennefs  of  the  fea  hitherto, 
fince  we  had  paflied  Deer  Field,  I  had  great  hopes  of 
getting  far  to  the  Northward ;  but  about  noon,  being  in 
the  latitude  of  eighty  and  forty-eight,  by  our  reckoning, 
we  were  flopped  by  the  main  body  of  the  ice,  which  we 
found  lying  in  a  line,  nearly  Eaft  and  Weft,  quite  folid. 
Having  tacked,  I  brought  to,  and  founded  clofe  to 
the  edge  of  the  ice,  in  79  fathom,  muddy  bottom. 

The  wind  being  ftill  Eaftcrly,  I  worked  up  clofe  to 
the  edge  of  the  ice,  coaflmg  it  all  the  way.  At  fix  in 
the  evening  we  were  in  longitude  14°  59'  30"  E,  by  ob- 
fervation. 
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28th.  At  midnight  the  latitude  obferved  was  80°  37'. 
The  main  body  ol  the  ice  ftill  lying  in  the  Umie  diredion, 
we  continued  working  to  the  Eaftward,  and  found  ftveral 
openings  to  the  Northward,  of  two  or  three  miles  deepj 
into  every  one  of  which  we  ran,  forcing  the  fhip, 
wherever  wc  could,  by  a  prefs  of  fail,  amongft  the  loofe  ice 
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uhicli  wc  found  here  in  much  larger  pieces  than  to  the 
Weftvvard.  At  fix  in  the  morning  the  variation,  by  the 
mean  of  fix  azimuths,  was  1 1°  56'  W ;  the  horizon  re- 
TTiarkahly  clear.  At  noon,  being  clofe  to  the  main  body 
of  the  ice,  the  latitude  by  obfervation  was  80^  36':  wc 
founded  in  ici  flithom,  muddy  ground.  In  the  after- 
noon the  wind  blew  frefli  at  N  E,  with  a  thick  fog  ;  the 
ice  hung  much  about  the  rigging.  The  loofe  ice  being 
thick  and  clofe,  we  found  ourfelves  fo  much  engaged  in 
it,  as  to  be  obliged  to  run  back  a  confiderable  dillance  to 
the  Weftward  and  Southward,  before  we  could  extricate 
ourfelves :  we  afterwards  had  both  the  fea  and  the  weather 
clear,  and  worked  up  to  the  North  Eaftward.  At  half 
paft  five  the  longitude  of  the  (hip  was  15°  16'  45"  E.  At 
feven  the  Eafternmoft  land  bore  E  i  N  diftant  about 
feven  or  eight  leagues,  appearing  like  deep  bays  and 
iflands,  probably  thofe  called  in  the  Dutch  charts  the 
Seven  IJlands',  they  feemed  to  be  furrour.ded  with  ice. 
I  ftood  to  the  Southward,  in  hopes  of  getting  to  the  South- 
eaftward  round  the  ice,  and  between  it  and  the  land,  where 
the  water  appeared  more  open. 

29th.  At  midnight  the  latitude  by  obfervation  was 
So"  2t'.  At  four,  tacked  clofe  to  the  ice,  hauled  up  the 
forefiil  and  backed  the  mizcn  topfail,  having  too  much 
way  amongrt  the  loofe  ice.  At  noon,  latitude  obfcrved 
€0°  24'  56''.     An  opening,  which   we  fuppofed  to  be 
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the  entrance  of  Waygat's  Straits,  bore  South ;  the 
Northernmoft  land  KEbE;  the  nearell:  fliore  diftant 
about  four  miles.  In  the  afternoon  the  officer  from  the 
deck  came  down  to  tell  me,  we  were  very  near  a  fmall 
rock  even  with  the  water's  edge ;  on  going  up,  I  faw  it 
within  little  more  than  a  fliip's  length  on  the  lee  bow, 
and  put  the  helm  down :  before  the  fliip  got  round,  wc 
were  clofe  to  it,  and  perceived  it  to  be  a  ^  ery  fmall  piece 
of  ice,  covered  with  gravel.  In  the  evening,  feeing  the 
Northern  part  of  the  iflands  only  over  the  ice,  I  was 
anxious  to  get  round  it,  in  hopes  of  finding  an  opening 
under  the  land.  Being  near  a  low  flat  ifland  oppofite  the 
Waygat's  Straits,  not  higher,  but  much  larger  than  Moffen 
Ifland,  we  had  an  heavy  fwell  from  the  Southward,  with 
little  wind,  and  from  ten  to  twenty  fathom :  having  got 
paft  this  ifland,  approaching  to  the  high  land  to  the 
Eaflward,  we  deepened  our  water  very  fuddenly  to  1 1 7 
fathom.  Having  little  wind,  and  the  weather  very 
clear,  two  of  the  officers  went  with  a  boat  in  purfuit 
of  fome  fea-horfes,  and  afterwards  to  the  low  ifland.  At 
midnight  we  found  by  obfervation  the  latitude  80°  27'  3", 
and  the  dip  82°  2'  L  At  four  in  the  morning  I  found,  by 
Bouguer's  log,  that  the  current  fet  two  fathom  to  the  Eaft- 
ward.  At  fix  in  the  morning  the  officers  returned  from 
the  ifland;  in  their  way  back  they  had  fired  at,  and 
wounded  a  fca-horfe,  which  dived  immediately,  and 
brought  up  with  it  a  number  cf  others.  They  all  joined 
in  an  attack  upon  the  boat,  wrefted  an  oar  from  one  of  the 
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men,  and  were  with  difficulty  prevented  from  flaving 
or  overretting  her;  but  a  boat  from  the  Carcafs 
joining  ours,  they  difperl'ed.  One  of  that  fhip's 
boats  had  before  been  attacked  in  the  fame  manner 
off  Moffen  Ifland.  From  Dr.  Irving,  who  went  on 
this  party,  I  had  the  following  account  of  the  low 
ifland. 

"  We  found  feveral  large  fir  trees  lying  on  the  (hore, 
"  ilxteen  or  eighteen  feet  above  the  level  of  the  fea:  fome 
"  of  thefe  trees  were  fevcnty  feet  long,  and  had  been  torn 
"  up  by  the  roots ;  others  cut  down  by  the  axe,  and 
"  notched  for  twelve-feet  lengths :  this  timber  was  no 
"  ways  decayed,  or  the  ftrokes  of  the  hatchet  in  the  leall 
"  effaced.  There  were  likewife  fome  pipe-ftaves,  and  wood 
"  fafhioned  for  ufe.  The  beach  was  formed  of  old  timber, 
"  fand,  and  whale-bones. 

•*  The  ifland  is  about  fcven  miles  long,  flat,  and 
**  formed  chiefly  of  Hones  from  eighteen  to  thirty  inches 
*'  over,  many  of  them  hexagons,  and  tommodiounv 
"  placed  for  walking  on :  the  middle  of  the  ifland  is 
*'  covered  with  mofs,  fcurvy  grafs,  forrel,  and  a  few 
**  ranunculufes  then  in  flower.  Two  rein-deer  were 
"  feeding  on  the  mofs ;  one  we  killed,  and  found  it  fat, 
**  and  of  high  flavour.  We  faw  a  light  grey-coloured 
"  fox  ;  and  a  creature  fomcwhat  larger  than  a  wcafel, 
"  with  fliort  cars,  long  tail,  and  ikin  fpottcd  white  and 
"  black.  The  iiland  abounds  with  fmall  fnipes,  flmilar 
"  to  the  jack-fnipc  in  England.  The  Ducks  were  now 
3  "  hatching 
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"  hatching  their  eggs,  and  many  wild  geefe  feeding  by 
"  tnc  water  fide.'* 

When  I  left  the  deck  at  fix  in  the  morning,  the  weather 
was  remarkably  clear,  and  quite  calm.  To  the  N  E, 
amongft  the  iflands,  I  faw  much  ice,  but  alfo  much  water 
between  the  pieces ;  which  gave  me  hopes  that  when  a 
breeze  fprung  up,  I  fhould  be  able  to  get  to  the  North- 
ward by  that  way. 

30th.  Little  winds,  and  calm  all  day ;  we  got  (bme- 
thing  to  the  Northward  and  Eaftward.  At  noon  we  were 
by  obfervation  in  latitude  80°  31'.  At  three  in  the  after- 
noon we  were  in  longitude  18°  48'  E,  being  amongft  the 
iflands,  and  in  the  ice,  with  no  appearance  of  an  opening 
for  the  fliip.  Between  eleven  and  twelve  at  night  I  fent 
the  maftcr,  Mr.  Crane,  in  the  four-oared  boat,  amongft 
the  ice,  to  try  whether  he  could  get  the  boat  through, 
and  find  any  opening  for  the  ftiip  which  might  give  us  a 
profpedt  of  getting  farther ;  withdiredions  if  he  could  reach 
the  fliore  to  go  up  one  of  the  mountains,  in  order  to  difcover 
the  ftate  of  the  ice  to  the  Eaftward  and  Northward.  At 
five  in  the  morning,  the  ice  being  all  round  us,  we  got 
out  our  ice-anchors,  and  moored  along-fide  a  field.  The 
mailer  returned  between  feven  and  eight,  and  with  him 
Captain  Lutwidge,  who  had  joined  him  on  fliore.  They 
had  afcended  an  high  mountain,  from  whence  they  com- 
manded a  profpedt  extending  to  the  Eaft  and  North  Eaft 
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ten  or  twclvt  leagues,  over  one  continued  plain  of  fmooth 
unbroken  ice,  bounded  only  by  the  horizon :  they  alfo 
faw  land  ftretching  to  the  S  E,  laid  down  in  the  Dutch 
Charts  as  iflands.  The  main  body  of  ice,  which  we  had 
traced  from  Weft  to  Eaft,  they  now  perceived  to  join  to 
thefe  iflands,  and  from  them  to  what  is  called  the  North 
Eaft  land.  In  returning,  the  ice  ha\ing  clofed  much 
fince  they  went,  they  were  frequently  forced  to  haul  the 
boat  over  it  to  other  openings.  The  weather  exceedingly 
fine  and  mild,  and  unufually  clear.  The  fcene  was  beau- 
tiful and  pidlurefque ;  the  two  fliips  becalmed  in  a  large 
bay,  with  three  apparent  openings  between  the  iflands 
which  formed  it,  but  every-where  furrounded  with  ice 
as  far  as  we  could  fee,  with  fome  ftreams  of  water ;  not 
a  breath  of  air ;  the  water  perfe<flly  fmooth ;  the  ice 
covered  with  fnow,  low,  and  even,  except  a  [qw  broken 
pieces  near  the  edges :  the  pools  of  water  in  the  middle 
of  the  pieces  were  frozen  over  with  young  ice. 
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31ft.  At  nine  in  the  morning,  having  a  light  breeze 
to  the  Eaftward,  we  eaft  off,  and  endeavoured  to  force 
through  the  ice.  At  noon  the  ice  was  fo  clofe,  that  being 
unable  to  proceed,  we  moored  again  to  a  field.  In  the 
afternoon  we  filled  our  caflc  with  frefli  water  from  the  ice, 
which  we  found  very  pure  and  foft.  The  Carcafs  moved, 
and  made  faft  to  the  fame  field  with  us.  The  ice  meafured 
eight  yards  ten  inches  in  thicknefs  at  one  end,  and  fevcn 
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yards  eleven  Inches  »»•  the  oti\€r.  At  four  in  the  after- 
noon the  variation  was  12°  24'  W  :  at  the  fame  time  the 
longitude  19'  o'  15"  E  ;  by  which  we  found  that  we  had 
hardly  moved  to  the  Eaftward  fince  the  day  before. 
Calm  moft  part  of  the  day  j  the  weather  very  fine,  the  ice 
clofed  fall,  and  was  all  round  tli«  {hip«  ^  no  opening  to 
be  feen  any  where,  except  an  holt  o'*  about  a  mile  and  a 
half,  where  the  fliips  lay  fall  to  the  ice  wich  ice-anchors. 
We  completed  the  water.  The  (hip's  company  were 
playing  on  the  ice  all  day.  The  pilots  being  much  fnvt^er 
than  they  had  ever  been»  and  the  feafo^^  advancing,  fcemed 
alarmed  at  being  befet. 


■f  I 


Auguft  ift.  The  ice  preflcd  in  faft ;  there  was  not 
now  the  fmalleft  opening ;  the  two  (hips  were  within  lefs 
than  two  lengths  of  each  other,  fepararcd  by  ice,  aitd 
neither  having  room  to  turn.  The  ice,  which  had  been 
all  flat  the  day  before,  and  almofl:  levtl  v/ith  the  water's 
edge,  was  now  in  many  places  forced  higher  than  the 
main  yard,  by  the  pieces  fqueezing  together.  Our  lati- 
tude  this    day    at   noon,    by   the  double  altitude,    was 
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2(1.  Thick  foggy  wet  weather,  blowing  frefh  to  the 
Weftuard  ;  the  ice  immediately  about  the  (liips  rather 
loofer  than  the  day  before,  but  yet  hourly  fetting  in  fo 
faft  upon  us,  that  there  fcemed  to  be  no  probability  of 
getting  the  fhips  out  again,   without  a  ftrong  Eall,  or 
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North  Eaft  wind.  There  was  not  the  fmalleft  appearance 
of  open  water,  except  a  little  towards  the  Weil  point  of 
the  Horth  Eatt  land.  The  feven  iflands  and  North  Eaft 
land,  with  the  frozen  fea,  formed  almoft  a  bafon,  leaving 
but  about  four  points  opening  for  the  ice  to  drift  out, 
in  cafe  of  a  change  of  wind. 

3d.  The  weather  very  fine,  clear,  and  calm ;  we  per- 
ceived that  the  fhips  had  been  driven  far  to  the  Eaft- 
ward ;  the  ice  was  much  clofer  than  before,  and  the 
paffage  by  which  we  had  come  in  from  the  Weilward 
clofed  up,  no  open  water  being  in  fight,  either  in  that 
or  any  other  quarter.  The  pilots  having  exprcfled  a  wifii 
to  get  if  poflible  farther  out,  the  fiiips  companies  were 
fet  to  work  at  five  in  the  morning,  to  cut  a  paffage  through 
the  ice,  and  warp  through  the  fmall  openings  to  the 
Wettward.  Wq  found  the  ice  very  deep,  having  fawed 
fometimes  through  pieces  twelve  feet  thick.  This  labour 
was  continued  the  whole  day,  but  without  any  fuccefs ; 
our  utmoft  efforts  not  having  moved  the  fhips  above  three 
hundred  yards  to  the  Weflward  through  the  ice,  at  the 
flime  time  that  they  had  been  driven  (together  with  the 
ice  itfelf,  to  which  they  were  fall)  far  to  the  N  E  and 
Eaflward,  by  the  current ;  which  had  alfo  forced  the  loofe 
ice  from  the  Weflward,  between  the  iflands,  where  it 
became  packed,  and  as  firm  as  the  main  body. 
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4th.  Quite  calm  till  evening,  when  we  were  flattered 
with  a  light  air  to  the  Eaftward,  which  did  not  laft  long, 
and  had  no  fiivourable  effedt.  The  wind  was  now  at 
N  W,  with  a  very  thick  fog,  the  fliip  driving  to  the 
Eaftward.  The  pilots  feemed  to  apprehend  that  the  ice 
extended  very  far  to  the  Southward  and  Weftward. 

5th.  The  probability  of  getting  the  fliips  out  appearing 
every  hour  lefs,  and  the  feafon  being  already  far  advanced, 
fome  fpeedy  refolution  became  ncccliary  as  to  the  Ik'ps  to 
be  taken  for  the  preferxation  of  the  people.  As  the  fiiua- 
tion  of  the  fliips  prevented  us  from  feeing  the  itate  of  the 
ice  to  the  Wcllward,  by  which  our  future  proceedings 
mull  in  a  great  meafure  be  determined,  I  fent  Mr. 
Walden,  one  of  the  midiblpmcn,  with  two  pilots,  to  an 
idand  about  twelve  miles  off,  which  1  have  diflinguiflied 
in  the  charts  by  the  name  of  Waldcn's  I  Hand,  to  lee  where 
the  open  water  lay. 

6th.  Mr.  Walden  and  the  pilot?,  who  were  fent  the 
day  before  to  examine  the  flaie  of  the  ice  from  the  illand, 
returned  this  morning  v/lth  an  accouiit,  that  the  ice, 
though  clofe  all  about  us,  was  open  to  the  Weihvard, 
round  the  point  by  which  we  came  in.  Thev  alfj  told 
me,  that  when  upon  the  illand  they  had  the  wind  ver' 
frelh  to  the  Eatlvvard,  though  where  the  lliips  lay  it  had  been 
almoll  calm  all  day.  This  circumftanceconfiderablv  Lllcncd 
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the  hopes  we  had  hitherto  entertained  of  the  immediate 
efteft  of  an  Eafterly  wind  in  clearing  the  bay.   We  had  hut 
one  alternative ;  either  patiently  to  wait  the  event  of  the 
u-eather  upon  the  (hips,   in   hopes  of  getting  them  out, 
or  to  betake  ourlelvcs  to  the  boats.    The  fliips  had  driven 
into  flioal  water,  having  l)ut  fourteen  fathom.     Should 
they,  or  the  ice  to  which  they  were  faft,  take  the  ground, 
they  mull  be  inevitably  loft,  and  probably  overfet.     The 
hopes  of  getting  the  ihips  out  was  not  haftily  to   be  rc- 
linquiOied,    nor    obilinately    adhered    to,     till   all   other 
means  of  retreat  were   cut  off.     Having  no  harbour  to 
lodge  them  in,  it  would   be  impoiliblc   to  winter  them 
here,  with  any  probability  of  their  being  again  fervice- 
able ;  our  provifions  would  be  very  fliort  for  fuch  an  un- 
dertaking, were  it  otherwife  feafiblc  ;  and  fu ppofing,  what 
appeared  impofiible,  that  we  could  get  to  the  ncarell  rocks, 
and  make  fome  conveniences  for  wintering,  being  now  in 
an  unfrequented  part,   where  fliips  never  even  attempt  to 
come,  we  ihould  have  the  fame  difficulties  to  encounter  the 
next  year,  without  the  fame  refources ;  the  remains  of  the 
fl-iip's  company,    in  all   probability,    not   in   health ;  no 
provifions ;  and  the  fea  not  fo  open,  this  year  ha\  ing  cer- 
tainly  been  uncommonly    clear.      Indeed   it   could   not 
have  been  expected  that  more  than  a  very  fmall  part  fliould 
furvive     the    hardiliips    of  fuch    a    winter    with    every 
advantage  ;    much  lefs  in  our  prefent  fituation.      On  the 
other  hand,   the  undertaking  to  move  fo  large  a  bod\  for 
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fo  confidcrable  a  dillance  by  boats,  was  not  witliout 
very  fcrlous  difficulties.  Should  we  remain  much  longer 
here,  the  bad  weather  muft  be  expecled  to  fet  in. 
The  Hay  of  the  Dutchmen  to  the  Northward  is  very 
doubtful :  if  the  Northern  harbours  keep  clear,  they 
ftay  till  the  beginning  of  September;  but  when  the  loofc 
ice  fets  in,  they  quit  them  immediately.  I  thought 
it  proper  to  fend  for  the  officers  of  both  fhips,  and 
informed  them  of  my  intention  of  preparing  the  boats 
for  going  away.  I  immediately  hoiiled  out  the  boats, 
and  took  every  precaution  in  my  power  to  make  them 
fecure  and  comfortable  :  the  fitting  would  necefl'arily  take 
up  fome  days.  The  water  Hioaling,  and  the  fliips  driving 
fdft  towards  the  rocks  to  the  N  E,  I  ordered  canvals 
bread-bags  to  be  made,  in  cafe  it  fliould  be  neceflary  very 
fuddenly  to  betake  ourfelves  to  the  boats :  I  alfo  fent  a  man 
with  a  lead  and  line  to  the  Northward,  and  another  from 
the  Carcafs  to  the  Eaftward,  to  found  wherever  they  found 
cracks  in  the  ice,  that  we  might  have  notice  before  either 
the  Hiips,  or  the  ice  to  which  they  were  fill,  took  the 
ground  ;  as  in  that  cafe,  they  mufi:  inftantly  have  been 
cruflied  or  overfet.  The  weather  bad  ;  mofl:  part  of  the 
day  foggy,  and  rather  cold. 
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7th.  In  the  morning  I  fet  out  with  the  Launch  over 
the  ice ;  ffie  hauled  much  eafier  than  I  could  have  ex- 
pe(5\ed  ;  we  got  her  about  two  miles.  I  then  returned 
with  the  people  for  their  dinner.     Finding  the  ice  rather 
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more  open  near  the  fli)ps,  I  was  encouraged  to  attempt 
moving  them.  The  wnid  being  Eaftcrly,  though  but 
httle  of  it,  \vc  fet  the  falls,  and  got  the  fhips  about 
a  mile  to  the  W'cftvvard.  They  moved  indeed,  but 
very  flowly,  and  were  not  now  by  a  great  deal  fo 
f;ir  to  tlic  Wcflward  as  where  they  were  bcfct. 
However,  I  kept  all  the  fall  upon  them,  to  force  through 
whenever  the  ice  flacked  the  leall.  The  people  behaved 
very  well  in  hauling  the  boat ;  they  fcemcd  reconciled  to 
the  idea  of  quitting  the  Ihlps,  and  to  have  the  fullefl:  con- 
fidence in  their  officers.  The  boats  could  not  with  the 
greatelt  diligence  be  got  to  the  water  fide  before  the  four- 
teenth ;  if  the  fituation  of  the  fhlps  did  not  alter  by  that 
time,  I  fliould  not  be  juftified  in  flaying  longer  by  them. 
In  the  mean  time  I  rcfolvcd  to  cany  on  both  attempts 
together,  moving  the  boats  conftantly,  but  without  omit- 
ting any  opportunity  of  getting  the  fliips  through. 
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8th.  At  half  paft  four,  fent  two  pilot;;  wlih  tlircemcn 
to  fee  the  ftate  of  the  ice  to  the  Weitward,  that  T  miHit 
judge  of  the  probability  of  getting  the  fliips  out.  At  nine 
they  returned,  and  reported  the  ice  to  be  veiy  heavy  and 
clofp;  confifting  chiefly  of  large  fields.  Jktv/een  nii;e  and 
ten  this  morning,  I  fet  out  with  the  people,  and  got  the 
Launch  above  three  miles.  The  weather  bcin^  f"Cg>'>  '^''d 
the  people  having  worked  hard.,  I  thought  it  befl  to  re- 
turn on  board  between  fix  and  fcven.  The  ihips  had 
in  the  mean  time  moved  fomething  through  the  lee,  and 
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the  ice  Itfelf  had  drifted  ftill  more  to  the  Weftward.  At 
night  there  was  little  wind,  and  a  thick  fog,  fo  that  I 
could  not  judge  precifely  of  the  advantage  we  had  gained; 
but  I  ftill  feared  that,  however  flattering,  it  was  not  fuch 
as  to  juftify  my  giving  up  the  idea  of  moving  the  boats, 
the  feafon  advancing  fo  faft,  the  prefervation  of  the  fhips 
being  fo  uncertain,  and  the  lltuation  of  the  people  fo 
critical. 

9th.  A  thick  fog  in  the  morning :  we  moved  the  fhip 
a  little  through  fome  very  fmall  openings.  In  the  after- 
noon, upon  its  clearing  up,  we  were  agreeably  fur- 
prized  to  find  the  (hips  had  driven  much  more  than  we 
could  have  expected  to  the  Weftward.  We  worked  hard 
all  day,  and  got  them  fomething  more  to  the  Weftward 
through  the  ice ;  but  nothing  in  comparifon  to  what  the 
ice  itfelf  had  drifted.  We  got  paft  the  Launches ;  I  fent 
a  number  of  men  for  them,  and  got  them  on  board. 
Between  three  and  four  in  the  morning  the  wind  was 
Wefterly,  and  it  fnowed  faft.  The  people  having  been 
much  fatigued,  we  were  obliged  to  defift  from  working 
for  a  few  hours.  The  progrefs  which  the  fl^ips  had  made 
through  the  ice  was,  however,  a  very  favourable  event : 
the  drift  of  the  ice  was  an  advantage  that  might  be  as 
fuddenly  loft,  as  it  had  been  uncxpedledly  gained,  by  a 
change  in  the  current :  we  had  experienced  the  inefficacy 
of  an  Eafterly  wind  when  far  in  the  bay,  and  under  the 
high  land ;   but  having  now  got  t.hrough  fo  much  of  the 
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JOURNAL. 

ice,   we  began  again  to  conceive  hopes  that  a  brifk  gale 
from  that  quarter  would  foon  effedually  clear  us. 

loth.  The  wind  fpringing  up  to  the  NNE  in  the 
morning,  we  fet  all  the  fail  we  could  upon  the  fiiip,  and 
forced  her  through  a  great  deal  of  very  heavy  ice :  (he 
ftruck  often  very  hard,  and  with  one  ftroke  broke  the 
fliank  of  the  beft  bovver  anchor.  About  noon  we  had  got 
her  through  all  the  ice,  and  out  to  fca.  I  flood  to  the 
N  W  to  make  the  ice,  and  found  the  main  body  juft 
where  we  left  it.  At  three  in  the  morning,  with  a  good 
breeze  Eafterly,  we  were  ftanding  to  the  Weftward,  be- 
tween the  land  and  the  ice,  both  in  fight;  the  weather  hazey. 

nth.  Came  to  an  anchor  in  the  harbour  of  Smeerenberg, 
to  refrefh  the  people  after  their  fatigues.  We  found 
here  four  of  the  Dutch  fhips,  which  we  had  left  in  the 
Norways  when  we  failed  from  Vogel  Sang,  and  upon 
which  I  had  depended  for  carrying  the  people  home  in 
cafe  we  had  been  obliged  to  quit  the  fhips.  In  this  Sound 
there  is  good  anchorage  in  thirteen  fathom,  fandy  bottom, 
not  far  from  the  fhore :  it  is  well  (heltered  from  all  winds. 
The  ifland  clofe  to  which  we  lay  is  called  Amfterdam 
Ifland,  the  Wefternmoft  point  of  which  is  Hacluyt's 
Head  Land  :  here  tlie  Dutch  ufed  formerly  to  boil  their 
whale-oil,  and  the  remains  of  fome  conveniencies  ercded 
by  them  for  that  purpofe  are  ftill  vifible.  Once  they 
attempted  to  make  an  eflabllfhment,  and  left  fome  people 
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JOURNAL. 

to  winter  h  2,  who  all  periftied.  The  Dutch  fhlps  ftlll 
refort  to  this  place  for  the  latter  feafon  of  the  whale 
fifhery. 
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1 2th.  Got  the  inftruments  on  fhore,  and  the  tent 
pitched  ;  but  could  not  make  any  obfervations  this  day  or 
the  next,  from  the  badnefs  of  the  weather. 

1 3th.  Rain,  and  blowing  hard :  two  of  the  Dutch  fhips 
failed  for  Holland. 


14th.  The  weather  being  fine  and  little  wind,  wc 
began  our  obfervations.  . 

1 8th.  Completed  the  obfervations.  Calm  all  day. 
During  our  flay,  I  again  fet  up  the  pendulum,  but  was 
not  fo  fortunate  as  before,  never  having  been  able  to  get 
an  obfervation  of  a  revolution  of  the  fun,  or  even  equal 
altitudes  for  the  time.  We  had  an  opportunity  of  deter- 
mining the  refradlion  at  midnight,  which  anfwered  within 
a  few  feconds  to  the  calculation  in  Dr.  Bradley's  table,  al- 
lowing for  the  barometer  and  thermometer.  Being  within 
fight  of  Cloven  Cliff,  I  took  a  furvey  of  this  part  of  Fair 
Haven,  to  conne(fl  it  with  the  plan  of  the  other  part.  Dr. 
Irving  climbed  up  a  mountain,  to  take  its  height  with  the 
barometer,  which  I  determined  at  the  fame  time  geome- 
trically with  great  care.  By  repeated  obfervations  here  we 
found  the  latitude  to  be   79°  44',  which  by  the  furvey 
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correfponded  exactly  with  the  latitude  of  Cloven  Cliff, 
determined  before;  the  longitude  9'  50'  45"  E  ;  dip  82  " 
8' I  J  variation   iS    57'  W  ;    which  agrees  alfo  with  the 
obfervation  made  on  fhore  in  July.    The  tide  flowed  here 
half  paft  one,  the  fame  as  in  Vogel  Sang  harbour. 
•   Oppofite  to  the  place  where  the  inftruments  flood,  was 
one  of  the   moft  remarkable   Icebergs  in  this  country. 
Icebergs  are  large  bodies  of  ice  filling  the  vallies  between 
the  high  mountains  ;  the  face  towards  the  fea  is  nearly  per- 
pendicular, and  of  a  very  lively  light  green  colour.  That 
reprefented  in  the  engraving,  from  a  (ketch  taken  by  Mr. 
D'Auvergne  upon  the  fpot,  was  about  three  hundred  feet 
high,  with  a  cafcade  of  water  ifluing  out  of  it.     The 
black  mountains,  white  fnow,  and  beautiful  colour  of  the 
ice,  make  a  very  romantick  and  uncommon  pidlure.  Large 
pieces  frequently  break  off  from   the  Icebergs,   and  fall 
with  great  noife  into  the  water :  we  obferved  one  piece 
which  had  floated  out  into  the  bay,  and  grounded  In  twenty- 
four  fathom ;  it   was  fifty  feet  high  above  the  fur  face  of 
the  water,  and  of  the  fame  beautiful  colour  as  the  Iceberg. 
A  particular  defcription  of  all  the  plants  and  animals 
will  have  a  place  in  the  Appendix.      I  fliail   here  men- 
tion fuch  general  obfervation^  as  my  fhort  Itay  enabled 
me  to  make.    The  ftone  we  found  was  chiefly  a  kind  of 
marble,   which  diffolved  eafily  in  the  marine  acid.     We 
perceived  no  marks  of  minerals  of  any  kind,  nor  the  leafl: 
appearance  of  prefent,   or  remains  of  former  Volcanoes. 
Neither  did  we  meet   with  .  infedts,    or  any  fpecies  of 

reptiles; 
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JOURNAL, 
reptiles ;  not  even  the  common  earthworm.    We  faw  no 
fprings  or  rivers,  the  water,  which  we  found  in  great 
plenty,  being  all  produced  by  the  melting  of  the  fnow 
from  the  mountains.    During  the  whole  time  we  were  in 
thefe  latitudes,  there  was  no  thunder  or  lightning.  I  muft 
alfo  add,  that  I  never  found  what  is  mentioned  by  Marten 
(who  is  generally  accurate  in  his  obfervations,  and  faithful 
in  his  accounts)  of  the  fun  at  midnight  refembling  in  ap- 
pearance the  moon  ;  I  faw  no  dift'erence  in  clear  weather 
between  the  fun  at  midnight  and  any  other  time,  but  what 
arofe  from  a  different  degree  of  altitude  ;  the  brightnefs  of 
the  light  appearing  there,  as  well  as  elfewhere,  to  depend 
upon  the  obliquity  of  his  rays.     The  fky  was  in  general 
loaded  with  hard  white  clouds ;  fo  that  I  do  not  re- 
•nember  to  have  ever  fcen  the  fun  and  the  horizon  both 
free  from  them  even  in  the  clearett  weather.    We  could 
aivvays  perceive  when  we  were  approaching  the  ice,  long 
before  we  faw  it,  by  a  bright  appearance  near  the  horizon, 
which  the  pilots  called  the  l?/i,ik  of  the  ice.     Hudfon  re- 
marked, that  the  fea  where  he  met  with  ice  was  blue ;  but 
the  green  fea  was  free  from  it.     I  was  particularly  atten- 
tive to  obferve  this  difference,   but  could  never  difcern  it. 
The  Driftwood  in   ihcfe  feas  has  given  rife  to  various 
opinions  and  conjedures,  both  as  to  its  nature  and  the 
place  of  its  growth.     All  that  which  we  faw  (except  the 
pipe-ftaves  taken  notice  of  by  Dodor  Irving  on  the  Low 
Ifland)  was  lir,  and  not  worm-eaten.     The  place  of  its 
growth  I  had  no  opportunity  of  afocrtaining. 
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Augud.  The  nature  of  the  Ice  was  a  principal  objedl  of  at- 

tention in  this  climate.     We  found  always  a  great  fwell 
near    the    edge  of  it ;    but   whenever   we    got    within 
the  loofe  ice,    the  water  was  conftantly  fmooth.      The 
loofe  fiek':  and  flaws,  as  well  as  the  interior  part  of  the 
fixed  ice,  were  flat,  and  low :   with  the  wind  blowing  on 
the  ice,  the  loofe  parts  were  always,  to  ufe  the  phrafe 
of  the  Greenlandmen,  packed  y  the  ice  at  the  edges  ap- 
pearing rough,  and  piled  up ;  this  roughnefs  and  height 
I  imagine  to  proceed  from  the  fmaller  pieces  being  thrown 
up  by  the  force  of  the  fea  on  the  folid  part.     During  the 
time  that  we  were  fall:  amongft  the  Seven  Iflands,  we  had 
frequent  opportunities  of  obferving  the  irrefiftible  force  of 
the  large  todies  of  floating  ice.    We  have  often  feen  a 
piece  of  feveral  acres  fquare  lifted  up  between  two  much 
larger  pieces,  and  as  it  were  becoming  one  with  them; 
■and  afterwards  this  piece  (o  formed  afting  in  the  fame 
manner  upon  a  fecond  and  third  j  which  would  probably 
have  continued  to  be  the  effeQ,  till  the  whole  bay  had 
been  fo  filled  with  ice  that  the  different  pieces  could  have 
had  no  motion,  had  not  the  ftream  taken  an  unexpeded 
turn,  and  fet  the  ice  out  of  the  bay. 

19th.  Weighed  in  the  morning  with  the  wind  at 
N  N  E.  Before  we  got  out  of  the  bay  it  fell  calm.  I  ob- 
ferved  for  thefe  three  or  four  days,  about  eleven  in  the 
evening,  an  appearance  of  dufk. 

20th. 
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JOURNAL. 

20th.  At  midnight,  being  exadlly  in  the  latitude  of 
Cloven  Cliff,  Mr.  Harvey  took  an  obfervation  for  the  re- 
fradiion ;  which  we  found  to  agree  with  the  tables.  The 
wind  Southerly  all  day,  blowing  frefli  in  the  afternoon. 
About  noon  fell  in  with  a  flream  of  loofe  ice,  and  about 
four  made  the  main  ice  near  us.  We  ftood  to  the 
WNW  along  it  at  night,  and  found  it  in  the  fame 
Situation  as  when  we  faw  it  before ;  the  wind  frefhened 
and  the  vather  grew  thick,  fo  that  we  loft  fight  of  it, 
and  could  not  venture  to  ftand  nearer,  the  wind  being 
SSW. 

2 1  ft.  At  two  in  the  morning  we  were  clofe  in  with  the 
body  of  the  Weft  ice,  and  obliged  to  tack  for  it ;  blowing 
frefli,  with  a  very  heavy  fea  from  the  Southward.  The 
wind  abated  in  the  afternoon,  but  the  fwell  continued, 
with  a  thick  fog. 

2  2d.  The  wind  fprung  up  Northerly,  with  a  thick 
fog;  about  noon  moderate  and  clearer;  but  coming  on  to 
blow  frefli  again  in  the  evening,  with  a  great  fea,  and 
thick  fog,  I  was  forced  to  haul  more  to  the  Eaftward, 
left  we  ftiould  be  embayed,  or  run  upon  lee  ice. 

The  feafon  was  fo  very  far  advanced,  and  fogs  as  well 
as  gales  of  wind  fo  much  to  be  expeded,  that  nothing 
more  could  now  have  been  done,  had  any  thing  been  left 
untried.    The  fummer  appears  to  have  been  uncommonly 

L  favourable 


I 


ti  4 


;.^i    " 


m  u 

! 

*!  ill  ■ 

;i:^;||:' 

"T;  n 


:l;; 


74 

Auguft. 


September. 
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favourable  for  our  purpofe,  and  afforded  us  the  fuUeft  op- 
portunity of  afcertaining  repeatedly  the  fituation  of  that 
wall  of  ice,  extending  for  more  than  twenty  degrees 
between  the  latitudes  of  eighty  and  eighty-one,  without 
the  fmalleft  appearance  of  any  opening. 

I  fliould  here  conclude  the  account  of  the  voyage,  had 
not  fome  obfervations  and  experiments  occurred  on  the 
paflage  home. 

In  fleering  to  the  Southward  we  foon  found  the 
weather  grow  more  mild,  or  rather  to  our  feelings  warm. 
Auguft  24th,  we  faw  Jupiter:  the  (ight  of  a  ftar  was 
now  become  almoft  as  extraordinary  a  phenomenon,  as  the 
fun  at  midnight  when  we  firft  got  within  the  Ardlic  circle. 
The  weather  was  very  fine  for  fome  part  of  the  voyage ; 
on  the  4th  of  September,  the  water  being  perfedlly 
fmooth  with  a  dead  calm,  I  repeated  with  fuccefs  the 
attempt  I  had  made  to  get  foundings  in  the  main  ocean  at 
great  depths,  and  ftruck  ground  in  fix  hundred  and  eighty- 
three  fathoms,  with  circumftances  (which  will  be  men- 
tioned in  the  Appendix)  that  convince  me  I  was  not  mif- 
taken  in  the  depth  ;  the  bottom  was  a  fine  foft  blue  clay. 
From  the  7th  of  September,  when  we  were  ofl:'  Shetland,, 
till  the  r4th,  when  we  made  Orfordnefs,  we  had  very 
hard  gales  of  wind  with  little  intermiiHon,  which  were 
conftantly  indicated  feveral  hours  before  they  came  on  by 
the  fall  of  the  barometer,  and  rife  of  the  manometer :  this 
5  proved 


JOURNAL, 
proved  to  me  the  utility  of  thofc  inflruments  at  fea.  In 
one  of  thcfe  gales,  the  hardeft,  I  think,  I  ever  was  in,  and 
with  the  greatcft  fea,  we  loft  three  of  our  boats,  and  were 
obliged  to  heave  two  of  our  guns  overboard,  and  bear 
away  for  fome  time,  though  near  a  lee  fliore,  to  clear  the 
fliip  of  water.  I  cannot  omit  this  opportunity  of  re- 
peating, that  I  had  the  greateft  reafon  on  this,  as  well, 
as  every  other  critical  occafion,  to  be  fatisfied  with  the 
behaviour  both  of  the  officers  and  feamen.  In  one  of 
thefe  gales  on  the  12th  of  September,  Dr.  Irving  tried  the 
temperature  of  the  fea  in  that  ftate  of  agitation,  and  found 
it  confiderably  warmer  than  that  of  the  atmofphere.  This 
obfervation  is  the  more  interefting,  as  it  agrees  with  a 
paflage  in  Plutarch's  Natural  Queftions,  not  (I  believe) 
uefore  taken  notice  of,  or  confirmed  by  experiment,  in 
which  he  remarks,  "  that  the  fea  becomes  warmer 
"  by  being  agitated  in  waves." 

The  frequent  and  very  heavy  gales  at  the  latter  end  of 
the  year,  confirmed  me  in  the  opinion,  that  the  time  of 
our  failing  from  England  was  the  propereft  that  could 
have  been  chofen.  Thefe  gales  are  as  common  in  the 
Spring  as  in  the  Autumn :  there  is  every  reafon  to  fuppofe 
therefore,  that  at  an  early  feafon  we  (hould  have  met 
with  the  fame  bad  weather  in  going  out  as  we  did  on  our 
return.  The  unavoidable  neceflity  of  carrying  a  quantity 
of  additional  ftores  and  provifions,  rendered  the  (hips  fo 
deep  in  the  water,  that  in  heavy  gales  the  boats,  with 
many  of  the  ftores,  muft  probably  have  been  thrown 
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JOURNAL. 
overboard ;  as  wc  experienced  on  our  way  home,  though 
the  (hips  were  then  much  lightened  by  the  confumption  of 
provifions,  and  expenditure  of  ftores.  Such  accidents  in 
the  outfet  muft  have  defeated  the  voyage.  At  the  time  we 
failed,  added  to  the  fine  weather,  we  had  the  further  ad- 
vantage of  nearly  reaching  the  latitude  of  eighty  without 
feeing  ice,  which  the  Greenlandmen  generally  fall  in  with 
in  the  latitude  of  feventy-three  or  fcventy-four.  There  was 
alfo  moft  probability,  if  ever  navigation  fhould  be  practi- 
cable to  the  Pole,  of  finding  the  fea  open  to  the  Northward 
after  the  folflice ;  the  fun  having  then  exerted  the  full 
influence  of  his  rays,  though  there  was  enough  of  the 
fummer  flill  remaining  for  the  purpofe  of  exploring  the 
feas  to  the  Northward  and  Weftward  of  Spitfbergen. 
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Eftablifliment  of  Officers  and  Men  for  the  R 
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/^NE  Commander. 
Three  Lieutenants. 

One  Mafter. 

One  Boatfwain. 

One  Gunner. 

One  Carpenter. 

One  Purfer. 

One  Surgeon. 

One  Surgeon's  Mate, 

One  Cook. 

Three  Mafter's  Mates* 

Six  Midfhipmen. 

One  Captain's  Clerk,. 

Two  Quarter  Mafters. 

One  Quarter  Mailer's  Mate, 

Two  Boatfwain's  Mates. 

One  Coxfwain. 

One  Mafter  Sail-maker. 

One  Sail-maker's  Crew. 

One  Gunner's  Mate. 

One  Yeoman  of  the  Powder  Room. 

One  Quarter  Gunner. 

One  Armourer. 
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Two  Carpenter's  Mates. 
Two  Carpenter's  Crew. 
One  Steward. 
One  Corporal. 
Fifty  Seamen. 
Two  Pilots. 

In  all  Ninetv-two. 
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Bearings  and  Diilanccs. 


I  Tan  gel  lit*,  S  59"  \V,   10  or  1 1  miles. 


.     NVV  I  N,  ilidance  3  leagues. 
N   '.7'  VV,  diilance  36  leagues. 
S    jo'  30'  K,  clKhince  2z  leagues. 
^.  2'  10'  Ej  didance  35  leagues, 
^7^  50'  E,  dilbncc  47  leagues. 
.     .± 

N   ]\V,  diftancc  41  leagues. 
N  I40'  W,  didancc  103  leagues. 
N   3)'  W,  diltancc  122  Leagues. 

"  W,  diltaiice  10  or  11  miles. 

"'  VV,  dillance  9  leagues. 

34'  W,  diPiancc  56  leagues. 

30'  W,  diflancc  102  leagues. 

52'  W,  liiltancc  121  leagues. 
N  314' W,  dllhnice  138  leagues. 
N     44' VV,  diflance  157  leagues. 

N<' W,  din.ance2ii  leagues. 
N     '  VV,  diftance  243  leagues. 
N  4^9'  VV,  diftance  265  league?, 
N  6'  9'  VV,  dillance  289  leagues. 
N  $'  38'  VV,  didance  296  leagues. 
N  a"  17'  VV,  dillance  314  leagues. 
N   1"  6'  W,  dillance  350  leagues.. 
N  2°  24'  VV,  dillance  360  leagues. 
N  3NE  I  E,  dillance  9  miles. 
M     aft,  dillance  18  miles. 
N  361' E,  dillance  27  miles. 

N(42''  E,  dillance  1 1  leagues. 
N"     k,  N  25"  E,  diftancc  4  miles. 
N  31k,  S  33"  E,  dillance  17  miles. 
.     .  nr,  883"  E,  dillance  5  leagues. 
.     .  65'  VV,  dillance  5  leagues, 

.     .  26''  W.   Vogel  Sang  Point,  S  48'  W,  dillance  7  or  8  miles 
N  4  nt,  S  47^  K,  dillance  i;^  miles. 

VVnt,  S  63°  15'  E,  dillance  84  miles. 
.     .  mt,  S  48'  VV,  dillance  9  miles. 
•     •  .nt,  S  25"  VV,  diftancc  6  miles. 

TABLE 


t '  ■ 


'  ti 


1^ 


t 


f 


A    P    P    E    N    D    1 


Table  of  Days  Wor 


Day  of  the 
Month. 


June 


July 


7 
8 

9 

10 

1 1 

12 

^3 

15 

i6 

^7 
iS 

«9 

20 
21 

22 

23 

24 

25 
26 

27 

28 

29 

I 

2 
3 

4 

5 
6 

7 

8 

9 
10 

1 1 


Courfc. 


N  zf  E 


5  + 


\V 


NVV 
NW 


Diftance. 


N  15  E 
N  by  E 
N  29  W 


M  27  E 
N     6  E 

N     4 
N     4 


N  30 
N     ^ 


W 

w 

E 
W 


North 
N     2  E 
M  41   E 
M  68  E 

N  s^  E 
N  21    W 
X  10   W 

M  26  E 

N  37   E 
N     7    W 
N  31    W 

North 
NT     2  E 
N  33  W 


Nf  47   W 
Weft 


107 
70 

45 
36 


123 

190 

48 

27 

141 

54 

59 
60 

161 

97 
81 

116 

33 

5* 

137 
28 

20 

1 1 

J5 
12 

57 
17 


Latitude  in 


52 
54 
53 

5  + 

54 


1 7  obf. 
oobf. 

39  o^<- 
5  obi. 

27 


56  28 

59  32  obf. 

60  17061. 
60   1 9  obi'. 

29  obf. 
C9  obf. 
18  obf. 

5  obf. 

45 
22 


60 
62 

65 
66 

67 
68 

70 


Longitude, 


By  the  Watch. 


55 
35 


72 
73 
74 

74 

75 

77 

77 
78 

78 
8 

78 
79 
79 
79 


22 


obf 
obf. 


/ 


5 

25 
21 

36 

59  obf. 

8  obf. 

13  obf 

23  obf. 

36 

31  obf. 

55 
51  obf 


80  29  obf 
80  29 
80     4  obf. 


O  I  II 


I  30  I5E 


o  37     oE 


By  KeiiJal.  By  Arnold 


o      /        // 


I     rtj      oE 


I    19  45 


I   55  3o\V 


o  3  oW 
o  56  45W 
o  39     o\V 


0  19  45W 

1  o  30W 
I     7     oW 


o  37     o\V 


8  14     oE 

9  18   15 


I  22  30 


o  2 


6   15E 
oW 


1  45  15E 


'     5  15 


»  33  '5 


10  15 


\V 


o  26  45E 
o  1 1   45W 
o  19  45W 


o  27  i5E^ 
o  17  o\V 
o   15  45^^' 


By  Lunar 
Obfcrvations. 


o  t  If 


O 

o 


22    I5E 
15    I5W 


o  20     oE 


9  29  30 
10  44  45 


8  o  15 
910 
918     o 


9  35  3 


20 


9     5 


10  54  30 


9  29  45 
10  3s  30 

10  57  30 


>»   57  15 


lo  50  30 


U  ^3  '5 


o  31 


!0\V 


1  39    15E 

2  42    30E 

o  26     oW 


Bvthc 
Reckoning. 


2  39  E 

o  56 

O  I  2 


3' 


VV 


1  o 
o  10  E 
o  40  W 


O  22   oE 


9  43 


1 1 


9  53   45 
II  4  30 

1 1  28  o 


10  17  30 


fi  49  45 


14  18  15 


II  II  30E 

10  10  o 


o 

o 

o  17 

o 

o 

o 

o 

o 

3 
9 


31 
2 


27 

46 

32 

32 
46 

53 
44 


W 


II  46 

9  43 


8 
9 


52 
48 

10  58 

'o  53 
10  15 

10  15 

9  57 
9  7 


9  32 


E 


5  56 
2  21 


M 


P    E    N    D    I    X. 


8i 


Die  of  Days  Works. 


E 


Bvthc 
Reckoning. 


2  39 
o  56 

O  I  2 

o  31 


vv 


I 
o 

o 

o 
o 
o 
o 
o 
o 
o 
o 

3 

9 

1 1 


o 

10  E 
40  W 


31 
2 


9 
8 


W 


17 

46  E 
32 


32 
46 

53 
44 
46 

43 
52 
9  48 
10  58 

'o  53 
10  15 

10  15 

9  57 
9  7 


5  56 
2  21 


Magnetic 
Obler'  ations. 


Dip. 


73  22 


73  30 

75  o 

76  45 


Variation 
Well. 


21 

23 


53 
46 


77  52 

81  30 

79  30 

79  22 

•  • 

81     7 

80  26 

79  30 


19  22 


19 


1 1 


80 


81 


45 


52 


23 


17 

7 


1 1 


14 


Bearings  a'ld  Dirtanccs. 


18 


9 

47 


38 


55 


M 


Southwold,  WNW  |  N»  diftance  3  leagues. 

Soutlnvokl,  S  27'  VV,  diftance  36  leagues. 

Southwold,  S  10'  30'  E,  didancc  22  leagues. 

Southwold,  S  21"  10'  E,  diftance  35  leagues. 

Southwold,  S  27'  50'  E,  diftancc47  leagues. 

In  Whitby  Road. 

Whitby,  S  i5°W,  diftance  41  leagues. 

Whitby,  S  12°  40'  W,  diftance  103  leagues. 

Whitby,  S  6'  10'  W,  diitance  122  Leagues.     IlangclllT,  S  59°  W,.  10  or  1 1  miles. 

HangclitT",  S  55' W,  didance  10  or  11  miles. 

Hangclifl-',  S  27'  W,  dillance  9  leagues. 

Hangcliff,  S  9"  34'  W,  diflance  56  leagues. 

HangclitT,  S  3°  30'  W,  diftance  102  leagues. 

Hangcliff,  S  2°  52' W,  diftancc  121  leagues. 

Hangcliff,  S  6'  14'  W,  diftance  138  leagues. 

Hangcliff,  S  3°  44'  W,  diftance  157  leagues. 

Hangcliff,  S  28' \V,  diftance  211  leagues. 

Hangcliff,  S  28'  VV,  diftance  243  leagues.. 

Hangcliff,  S  7^59'  W,  diftance  265  league?. 

Hangcliff,  S  169'  W,  diftance  289  leagues. 

Hangcliff,  S  18  38'  W,  diftance  296  leagues. 

Hangclift;  S  15^  17'  W,  diftance  314  leagues. 

Hangclift;  S  11' 6'  W,  diftance  350  leagues.. 

Hangclift;  S  II   24' W,  diftance  360  leagues. 

Black  Point,  EXE  }  E,  diftance  9  miles. 

Black  Point,  Eaft,  diftance  18  miles. 

Black  Point,  S  61'  E,  diftance  27  miles. 

Black  Point,  S  42"  E,  diftance  1 1  leagues. 

Magdalena  Hook,  N  25' E,  diftance  4  miles. 

Magdalena  Hook,  S  33"  E,  diftance  17  miles. 

Vogcl  Sang  Point,  S'83°  E,  diftance  5  leagues. 

Cloven  Ch'ft'  S  65'  W,  diftance  5  leagues,  ., 

Cloven  Clift;  Szb"  W.   Vogei  Sang  Point,  S  ^^W,  diftance  7  or  8  mi. 

Vogel  Sang  Point,  S  47'  E,  diftance  55  mile?. 

Vogel  Sang  Point,  S  63°  1 5'  E,  diftance  84  miles. 

Vogcl  Sang  Point,  S  48'  W,  diftance  9  miles. 

Vogcl  Sang  Point,  S  25"  W,  diftance  6  miles. 
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Bearings  and  Diilanccs. 


•Sang. 


.Cud  of  Vof!;cl  Sang,  S  15"  \V,  didancc  8  k  tgucj. 

'  S  58''  \L,  diflance  22  leagues. 

5   N  63°  18'  E,  dillancc  21  leagues. 

I  S  82"  15'  E,  (liilancc  10  leagues. 

184"  VV,  (li (lance  9  leagues. 

.  S  I  5'  \V,   7  leagues. 

.imort  Land  otf  Cloven  Cliff,  S  88'  W. 

.,  S  61"  W,  didancc  40  miles. 

I  S  42°  VV,  diftance  23  leagues. 

s  S  58"  46'  W,  diftancc  26  leagues. 

qoft  Land,  N  44°  E,  diftance   lo  miles.     The  middle  of  the  Opening, 

"  the  Waygat,  S  1 2°  E. 

.imoft  of  the  Seven  Iflands,  N  3"  E.     Tahle  lUand,  N  14°  E. 

•  imoft  of  the  Seven  Iflands,  N  60"  W,  diftancc  7  miles. 
.  S  75"  VV,     Table  Ifland,  N  45°  E,  diilancc  7  miles. 

•  N  80"  VV,  diftance  4  leagues. 
.  S  50'  W,     Great  Table  Ifland,  N  23°  VV. 
.   S  78'  VV,     Great  T.iblc  Ifland,  N  19'  W. 
.  Ifland,  N  27°  VV. 
.  S  61°  VV,    Table  Ifland,  N  39"  VV. 
.  S  6r  W,     Table  Ifland,  N  46'  W. 
.,  N  35°  W,     Black  Point,  N  62°  VV. 

•  . 
Tnmoftof  the  Seven  Iflands,  N  16"  VV.    Black  Point,  S  y.'  E,  dillancc 

Head    Land,    S  31°  VV,    diftance    3    miles.     The    North   End    of 
•ing,  N  6f  E. 
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Bearings  and  DIftanccs. 


N 


In  Vogel  Sang. 


The  North  Knd  of  Vogcl  Sang,  S  15"  W,  iliihmcc  S  kaguca. 

Cloven  Cliff,  S  58'  E,  diflance  22  leagues. 

Cloven  Cliff,  N  63'  18'  E,  diOance  21  leagues. 

Cloven  Cliff,  S  82°  15'  E,  dilhuice  10  leagues. 

Vogel  Sang,  S  4"  W,  difhmce  9  leagues. 

Cloven  Cliff,  S  1 5^  W,   7  leagues. 

The  Wefternmort  Land  off  Cloven  Cliff,  S  88°  W. 

Cloven  Cliff,  S  61°  W,  diflance  40  miles. 

Cloven  Cliff,  S  42°  W,  diftance  23  leagues. 

Cloven  Cliff,  S  58'  46'  W,  diftancc  26  leagues. 

■)  Northernmoft  Land,  N  44"  E,  diftancc  10  miles.     The  middle  of  the  Opening, 

J      fuppofed  the  Wayg.it.  S  1 2"  E. 

The  Wefternmoft  of  the  Seven  lilands,  N  3"  E.     Table  IHand,  N  14°  E. 

The  Wefternmoft  of  the  Seven  Iflands,  N  60°  W,  diftancc  7  miles. 

Black  Point,  S  75°  W,     Table  Iftand,  N  45°  E,  diftance  7  miles. 

Black  Point,  N  80°  \V,  diftance  4  leagues. 

Black  Point,  S  50°  W,     Great  Table  Iftand,  N  23°  W. 

Black  Point,  S  78'  W,     Great  Table  Iftand,  N  19'  W. 

Great  Table  I  Hand,  N  27°  \V. 

Black  Point,  S  61°  W,     Table  Iftand,  N  39°  W. 

Black  Point,  S  61"  W,     Table  Iftand,  N  46°  W. 

Table  Ifland,  N  35°  W,     Black  Point,  N  62°  W. 

A  thick  Fog. 

f  The  Wefternmoft  of  the  Seven  Iflands,  N  16"  W. 

1     3  leagues. 

rHakluyt's    Head    Land,    S  31°  W,    diftance    3 

1     Vogel  Sang,  N  67"  E. 


.  At  Smeerenbcrg. 
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Day  of  1 
Month 


Bearings  and  DIflanccs. 


Auguft 


Sept. 


Head  Land,  S  34°  E,  dlftance  10  Icaj^ues. 
Head  Land,  S  74°  E,  didance  70  miles. 
Head  Land,  N  74"  27'  E,  diflancc  82  miles. 
Head  Land,  N  16"  20'  E,  diflance  188  miles. 
Head  Land,  N  9°  34'  E,  diftance  232  miles. 
Head  Land,  N  11°  30'  E,  diftance  278  miles. 
Head  Land,  N  14°  30'  E,  diftance  1:^3  leagues. 
Head  Land,  N  15''  18'  E,  diftance  151  leagues. 
Head  Land,  N  19°  ai'  E,  diftance  162  leagues. 
Head  Land,  N  16°  24'  E,  diftance  183  leagues. 
Flead  Land,  N  14°  15'  E,  diftance  195  leagues. 
Head  Land,  N  11°  44'  E,  diftance  225  leagues. 
Head  Land,  N  12°  16'  E,  diftance  227  leagues. 
Head  Land,  N  10°  ^j'  E,   diftance  237  leagues. 
Head  Land,  N  10"  14'  E,  diftance  280  leagues. 
Head  Land,   N  12°  51'  E,  diftance  303  leagues. 
Head  Land,  N  10°  38'  E,  diftance  321  leagues. 
Head  Land,  N  10°  12'  E,  diftance  351  leagues. 
Head  Land,   N  to"  39'  E,.  diftance  394  leagues. 
Head  Land,  N  9'  16'  E,  diftance  403  leagues. 
Head  Land,  N  8^  43'  E,,  diftance  413  leagues. 
Head  Land,   N  6"  25'  E,  diftance  435  leagues. 
Head  Land,   N  5°  15'  E,  diftance  446  leagues. 
Head  Land,    N  6"  3'  R,  diftance  459  leagues. 
Head  Land,  N  6'  15'  E,.  diftance  477  leagues. 
27'  E,  diftance  4H6  leagues. 


Mead  Land,  N  7 
Head  Land,  N  6 
Head  Land,   N  7' 


56  K,  diftance  5c/  leagues. 


{ 


2'  H,   diftance  535  league. 
Head  Land,  N  y"  4'  E,  diltance  537  leagues. 
Head  Land,  N  y'  t'  E,  diftance  543  leagues. 
Head  Land,    N  y"  5'  E,  diftance  546  leagues. 
Head  Land,   N  7"  E,   diftance  550  leagues. 
Head  Land,  N  7°  E,  cliftancc  555  leagues. 
Head  Land,   N  3"  E,  diftance  552  leagues. 
N  62°  E,  diftance  12  leagues. 
;,  SVV  by  S,  di(hii.ce  5  miles. 

ly  Bay,  Ortbrdnel's  Ligluaoufe  N  36' 30' E.     Hofely  Church,  5  82° 
ce  from  the  (hore,   i  mile. 
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Bearings  and  Diftances. 


Hakluyt's  Head  Land,  S  34°  E,  diftance  10  Icajrues. 
Hakluyt's  Head  Land,  S  74°  E,  dillance  70  miles. 
Hakluyt's  Head  Land,  N  74"  27'  E,  diflancc  82  miles. 
Hakluyt's  Head  Land,  N  16"  20'  E,  diilance  188  miles. 
Hakluyt's  Head  Land,  N  9°  34'  E,  difiance  232  miles. 
Hakluyt's  Head  Land,  N  11°  30'  E,  diftance  278  miles, 
hakluyt's  Head  Land,  N  14°  30'  E,  diftance  133  leagues. 
Hakluyt's  Head  Land,  N  15°  18'  E,  diftance  151  leagues. 
Hakluvt's  Head  Land,  N  19°  21'  E,  diftance  162  leagues. 
Hakluyt's  Head  Land,  N  16°  24'  E,  diftance  183  leagues. 
Hakluyt's  Head  Land,  N  14°  15'  E,  diftance  195  leagues. 
Hakluyt's  Head  Land,  N  1 1°  44'  E,  diftance  225  leagues. 
Flakluvt's  Head  Land,  N  12°  16'  E,  diftance  227  leagues. 
Hakluyt's  Head  Land,  N  10°  sf  E,   diftance  237  leagues. 
Hakluyt's  Head  Land,  N  10''  14'  E,  diftance  280  leagues. 
Hakluyt's  Head  Land,  N  12°  51'  E,  diftance  303  leagues. 
Hakluyt's  Ile.id  Land,  N  10°  38'  E,  diftance  321  leagues. 

Hakluvt's  Head  Land,  N  10°  12'  E,  diftance  351  leagues. 

Hakluyt's  Head  Land,  N  to"  39'  E,,  diftance  394  leag-.es. 

Hakluyt's  Head  Land,  N  9'  16'  E,  diftance  403  leagues. 

Hakluyt's  Head  Land,  N  8"  43'  E,,  diftance  413  leagues. 

Hakluyt's  Head  Land,  N  6"  25'  E,  diftance  435  leagues. 

Hakluyt's  Head  Land,  N  5°  15'  K,.  diftance  446  leagues. 

Hakluyt's  Head  Land,   N  6"  3''  E,.  diftance  459  leagues. 

Hakluyt's  Head  Land,  N  6'  15'  E,-  diftance  477  leagues. 

Hakluyt's  Mtal  Land,  N  f  27'  E,  diftance  486  leagues. 

H  Vluyt's  HcaJ  Land,   N  6°  56  E,   diftance  507  leagues. 

Hakluyt's  IK.ul  Land,  N  7"  2'  K,   diftaiice  535  league  . 

Hakluvt's  Head  Land,  N  7°  4'  E,  diftance  537  leagues. 

I  Hakluyt's  Head  Land,  N  7'  6'  E,  diftance  543  leagues. 

Hakluyt's  Head  Land,   N  f  5'  E,  diftance  546  leagues. 
47    Hakluyt's  Flead  Land,  N  7"  E,   diftance  550  leagues. 

Hakluyt's  Head  Land,  N  7°  E,  diftance  555  leagues. 
Hakluyt's  Head  Land,  N  8"  E,  diftance  552  leagues. 

Catwick,  N  62°  E,  diftance  12  leagues. 

OrfordntJ's,  SvV  bv  S,  diftance  5  miles. 

rin  Holcly  Bay,'Ortbrdncrs  Lightuouff    N  36' 30' E.     liofely  Church,  S  82"  W, 

1      diftance  from  the  (hore,   i  mile. 
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Observations  on  different  Methods   of   meafurinsc  a 

Ship's  Way. 


'^  I  ^  H  E  degree  of  accuracy  with  which  the  dif^ance  run 
■*-  by  a  (hip  can  be  meafured,  is  a  thing  of  great  im- 
portance, but  unfortunately  not  eafily  to  be  afcertaincd, 
from  the  great  variety  of  circumftances  which  may  oc- 
cafion  errors  in  the  reckoning,  and  which,  though  not 
depending  upon  the  meafure  of  the  fhip's  way,  may  in 
voyages  not  nearly  upon  a  meridian  be  confounded  with 
thofe  that  do.  The  circumftances  of  the  prefent  voyage 
gave  me  the  faireft  opportunity  of  trying  this  experiment, 
the  weather  being  fine,  and  the  courfe  very  nearly  upon 
a  meridian ;  fo  that  an  error  of  one  point  could  not  make 
more  than  the  difference  of  one  mile  in  fifty  in  the 
diftance.  When  the  difference  of  latitude  is  the  fame  as 
the  diftance,  it  gives  frequent  opportunities  of  comparing 
the  reckoning  with  the  obfeivation,  and  whatever  error  is 
found  muft  be  attributed  to  the  imperfedlions  in  the 
manner  of  mcafuring  the  diftance.  Moft  of  the  writers  on 
this  fubjed-  have  attributed  the  errors  to  a  faulty  divifion 
of  the  log-line. 


I       !    I 


Before  Norwood  meafured  a  degree,  the  length  of  a 
minute  had   been  crroneoufly  fuppofed   500c   feet;   in 
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confequence  of  which,  the  log  hne,  from  the  firftufeof  that 
inrtrument  about  the  year  1570,  was  invariably  marked 
forty- two  feet  to  thirty  feconds.  Norwood,  when  he 
pubhfhed  his  Seaman's  Praftice,  ftated  the  true  meafure  to 
be  fifty-one  feet  to  thirty  feconds  ;  but,  as  the  fhip  would 
really  run  more  than  is  given  by  the  log,  and  it  is  right  to 
have  the  reckoning  ahead  of  the  fhip,  he  recommended 
marking  the  log  line  fifty  feet  to  thirty  feconds.  It  does 
not  appear  at  what  time  an  alteration  either  in  the  marking 
the  log,  or  the  length  of  the  glafs,  took  place  in  confequence 
of  thefe  obfervations :  Sir  Jonas  Moore  in  his  Navigation 
which  was  publifhed  in  the  reign  of  Charles  II.  mentions, 
that  the  feamen,  having  found  the  old  log  not  to  anfwer, 
had  fliortened  the  glafs  to  twenty-five  feconds,  which  was 
equal  to  a  line  marked  fifty  feet  with  a  glafs  of  thirty 
feconds ;  but  he  rather  recommends  reftoring  the  half 
minute  glafs,  and  making  the  corredlion  on  the  line. 
Since  that  time  the  feamen,  whether  from  finding  the 
allowance  of  one  foot  in  fifty  not  a  fufficient  compenfa- 
tion  for  the  accidental  errors  to  which  the  log  is  fubjeft, 
or  from  a  preference  of  a  meafure  nearly  equal  to  the 
ftatute  mile,  have  ufed  a  line  of  forty-five  feet  to  thirty 
feconds,  or  a  glafs  of  twenty-eight  feconds  to  forty- two 
feet. 

All  the  writers  I  have  met  with,  who  liave  treated  of 
the  log,  except  Wilfon,  have  complained  of  the  feameix 
not  having  adhered  to  Norwood's  meafure.     Norwood 

himfelf,. 
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hlmfelf,  however,  feems  to  have  been  aware  of  the 
neceflity  of  fubmitting  to  the  teft  of  experiment  the  ad- 
vantages of  a  new  raeafurement  derived  from  theory.  In 
the  preface  to  his  Seaman  s  Pra&ice  he  fays,  "  Becaufe  I 
**  am  perfuaded  we  have  at  this  day  as  many  excellent  navi- 
*'  gators  in  this  kingdom,  and  as  great  voyages  performed, 
**  as  from  any  other  place  in  the  world,  I  (hould  be  glad 
"  to  hear  of  the  experimental  refolution  of  this  problem  by 
*'  fome  of  them,  though  it  were  but  running  eight  or  ten 
**  degrees  near  the  meridian  ;  for  fo  I  doubt  not  but  what 
"  I  have  here  written  thereof,  would  receive  further  con- 
"  firmation  and  better  entertainment  than  happily  it  will 
"  now,  being  fo  much  different  from  the  common 
"  opinion." 
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Had  the  errors  in  the  diftance  arifen  only  from  a 
fault  in  marking  the  line,  nothing  would  have  been 
more  eafy  than  to  have  removed  that  difficulty,  by 
comparing  carefully  the  different  meafures  with  the  ob- 
fervations,  and  adhering  to  that  which  had  been  found  to 
correfpond  beft  with  them.  But  the  diilance  meafured  by 
the  log  being  rendered  uncertain  by  many  accidental 
circumltanccs,  it  becomes  difficult,  or  rather  impoffible,  to 
find  any  length  of  line  which  will  fhew  invariably  the 
diftancc  run  by  the  fliip,  or  even  to  afcertain  with  preciiiou 
that  mcalure  which  will  at  all  times  come  ncareft  the 
truth.     Some  of  thefe  circumilances  are  :  . 
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1.  The  effedls  of  currents. 

2.  The  yawing  of  the  fhip  going  with  the  wind  aft, 
or  upon  the  quarter,  when  fhe  is  feldom  fleered  within  a 
point  each  way  :  this  I  mention  as  an  error  in  the  diftance, 
and  not  •  in  the  courfe ;  fince,  though  the  (hip  by  being 
vawed  equally  each  way  may  make  the  intended  courfe 
good  upon  the  whole,  yet  the  diftance  will  be  fliortencd 
as  the  verfed  fine  of  the  angle  between  the  line  intended 
and  that  fteered  upon. 

3.  By  the  (hip  being  driven  on  by  the  fwell,  or  the  log 
during  the  time  of  heaving  being  thrown  up  nearer  the 
(hip. 

4.  By  the  log  coming  home^  or  being  drawn  after  the 
fhip,  by  the  fri£tion  of  the  reel  and  the  lightnefs  of  the 
log.  Norwood  mentions  thefe  two  laft,  and  fays,  "  For 
"  thefe  caufes,  it  is  like,  there  may  fometimes  be  allowed 
**  three  or  four  fathoms  more  than  is  veered  out ;  but  this, 
"  (as  a  thing  mutable  and  uncertain)  being  fometimes 
"  more,  fometimes  lefs,  cannot  be  brought  to  any  certain- 
"  rule,  but  fuch  allowance  may  be  made  as  a  man  in  his 
"  experience  and  difcretion  finds  fit." 

5.  By  the  log  being  only  a  mean  taken  every  hour, 
and  confequently  liable  to  error  from  the  variations  in  the 
force  of  the  wind  during  the  intervals,  for  which  an  arbi- 
trary corredlion  is  made  by  the  officer  of  the  watch ;  and 
though  men  of  fKlU  and  experience  come  near  the  truth,. 
yet  this  allowance  rauft,  from  its  nature,  be  inaccu- 
rate.. 

Thefe 
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Thcfe  circum  fiances  did  not  efcape  M.  Bouguer's  at- 
tention, and  his  ingenuity  fuggefted  to  him  an  improve- 
ment of  the  common  log,  which  would  corredl  the  errors 
likely  to  arife  from  the  moft  material  of  thefe  circuni- 
ftances:  a  dcfcription  of  this  improvement  he  published  at 
large  in  the  Memoirs  of  the  Academy  of  Sciences  for  the 
year  1747  ;  it  has  fince  been  abridged  in  the  edition  of  his 
Navigation  by  De  la  Caille.  It  appears  extraordinary  that 
this  log  fhould  never  have  been  made  ufe  of  by  others  ;— - 
the  great  reputation  of  the  author,  as  well  as  the  very  good 
reafons  he  offers  in  favour  of  his  improvement,  were  fuf- 
ficient  inducements  to  me  to  try  the  experiment. 

In  the  log  which  I  made  ufe  of, 

The  length  of  the  cone  was  — 

The  diameter  of  the  bafe  — 

The  weight  of  the  cone  — 

The  diagonal  length  of  the  diver       — 
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The  length  of  each  fide 
The  weiizht  of  the  diver 


12  inches. 

5rv. 

25  ounces. 
14  inches. 

91' 

26  1  ounces. 


The  length  of  line  from  the  diver  to  the  cone,  50  feet; 
the  log  line  5 1  feet  to  a  knot. 

Whether  M.  Bonguer's  log  will  (as  he  expected)  correal 
the  errors  ariGng  from  currents  in  tiie  common  log,  I  had 
no  opportunity  of  difcovering  in  this  voyage. 

The  fecond  error,  which  no  log  will  corre«?^,  cannot 
be  attended   with   any  bad  effecH",    as  it  muft  make  tha 

reckoninir,. 
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reckoning,  in  whatever  degree  it  takes  place,  ahead  of 
the  (hip. 

By  obferving  M.  Bouguer's  rules  in  comparing  it  with 
the  common  log,  which  for  that  purpofe  mull  be  reck- 
oned at  fifty-one  feet,  it  will,  I  think,  very  fully  corredt 
the  third  and  fourth,  which  are  the  molt  material  errors; 
as  the  agitation  of  the  fca  from  winds  does  not  exceed  the 
depth  to  Avhich  the  diver  is  let  down,  and  the  weight  of 
the  whole  machine  prevents  the  fridlion  of  the  reel  from 
having  an  effed  in  any  degree  equal  to  that  which  it  has 
on  the  common  log. 

The  fifth  arifes  from  the  imperfedlion  it  has  in  common 
with  the  log  generally  iifcd. 

At  firfl,  on  the  paffage  out,  I  contented  myfelf  with 
heaving  Bouguer's  log  occafionally,  to  cbferve  what  pre- 
cautions were  necefiliry  to  be  taken  to  prevent  errors,  as 
well  as  to  find  whether  its  variations  from  the  common 
log  were  on  the  fame  fide  as  the  meridian  obfervation 
required.  I  found  that  it  was  ncccflary  to  take  care  that 
the  diver  (hould  be  of  fucli  a  weight  as  to  let  only  the 
top  of  the  cone  fwim  ;  but  not  heavy  enough  to  fink  it, 
as  in  that  cafe  it  would  be  liable  to  an  error  in  excefs,  by 
meafuring  the  depth  that  the  diver  would  fink  in  addition 
to  the  fhip's  way.  It  was  neceflary  to  put  a  v/clght  of 
lead  to  the  bottom  of  the  diver,   to  link  it  down  to  its 

pake 
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place  before  the  Hray  line  was  out.  The  line  between  the 
diver  and  ibc  cone  flionld  not  be  more  than  fifty  feet, 
that  being  as  great  a  depth  as  it  will  link  to  whilft  the 
llray  line  is  ruiining  off  the  reel  when  the  fliip  has  much 
way  through  the  water. 

On  the  paflage  out,  the  longett  period  of  my  trying  this 
log  between  two  obfervations,  was  from  the  twenty -fifth 
to  the  thirtieth ;  in  which  time  the  (hip  had  run  four 
degrees,  and  the  reckoning  by  Bouguer's  log  was  eighteea 
miles  aftern  of  the  fhip :  but  as  it  appears  that  the  fliip 
on  the  twenty-fixth,  with  the  wind  Northerly,  and 
making  barely  an  Eaft  courfe,  was  found  by  the  ob- 
fervation  to  be  twenty  miles  to  the  Northward  of  her 
reckoning,  that  dillance  mull  be  attributed  to  a  current  'y. 
therefore  if  that  current  had  not  taken  place,  Bouguer's  log 
would  have  been,  inflead  of  eighteen  miles  aftern,  two 
miles  ahead  of  the  fhip. 

On  the  paflage  home  it  was  tried  from  the  latitude  of 
eighty  degrees  eleveti  minutes  to  fixty-cight  degrees  eleven 
minutes ;  in  which  diftance,  thougli  the  fliip  was  much 
yawed  from  the  fea  being  frequently  upon  the  quarter, 
this  log  was  only  thirty-one  miles  ahead  of  the  fhip, 
which  might  be  owing  entirely  to  that  circumftance  with- 
out any  other  caufe. 
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The  ftate  of  the  common  log  on  tlie  pafllige  out,  when 
the  weather  was  remarkably  line  and  wntcr  in  general 
fmooth,  was,  from  the  latitude  of  fixly  degrees  thirty- 
feven  minutes  to  feventy-cight  degrees  eight  minutes,  with 
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the  line  marked  fifty-one  feet  to  thirty  leconds,  one  degree 
fifty-eight  minutes  afternof  the  ftiip,  with  the  Hne  marked 
forty-five  feet  to  thirty  feconds,  four  miles  ahead  of  the 
iliip.  On  the  paflage  home,  the  log  at  fifty-one  feet  to 
thirty  feconds,  thirty-five  miles  aftcrn  of  the  fliip ;  at 
forty-five  to  thirty  feconds,  one  degree  feven  minutes 
ahead  of  the  fliip.  As  fiir  therefore  as  the  experience  of 
this  voyage  extends,  it  appears  that  the  errors  of  the  log 
marked  forty-five  feet  are  always  on  the  fife  fide,  and  that 
thofe  of  the  longer  marked  line  are  always  fliort  of  the 
run;  but  that  Bouguer's  is  much  more  accurate  than 
either. 


,  i 
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It  is  not  to  be  expelled  that  the  obfervations  of  a  fingle 
voyage  can  be  fufiicient  to  determine  the  merit  of  any  iii- 
ftrument,  particularly  one  of  fo  much  confequence  as  the 
log.  I  thought  it  right,  however,  to  give  an  account  of 
the  trial  I  made  of  the  different  methods,  and  of  fuch 
remarks  as  occurred  to  me. 

In  the  following  table  the  courfe  is  put  down,  In  the 
hrft  column,  for  all  the  diftances  and  latitudes ;  after  the 
diftance  and  latitude,  according  to  each  marking  of  the 
log,  there  is  a  column  for  the  difference  between  that  la- 
titude, and  the  latitude  obferved.  I  thought  it  beft  to 
continue  the  reckonings  without  corrections,  as  if  there 
had  been  no  obfervation,  in  order  to  fliew  the  difference 
upon  the  whole  run,  as  well  as  from  one  obfervation 
to  another. 

TABLE. 
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Day 
M 


Uitfcrciice  o*^  thc| 
Diihuice  by  the 
Common  atul 
Bovjgucr'sLog, 
each  marked  51 
Feet. 
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and  Bouguer's  Log. 
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On  the  Voyage  Out. 


Day  of  the 
Month. 


ConrCc. 
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By    the    Common  Log, 
marked  49  Feet. 
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By   the    Common   Loj 
marked  51   Feet. 
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86 
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95 
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32 
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121 

75  34 

27 

75  5« 

'9 

76   10 

Dittercncc'oetw 
till"  I  .ititudc 
Account 
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APPENDIX. 
I  alfo  tried  two  perpetual  logs ;  one  invented  by  Mr. 
RufllH,  the  other  by  Foxon,  both  conftruded  upon  this 
principle,  that  a  Spiral,  in  proceeding  its  own  length  in  the 
dire£tion  of  its  axis  through  a  refilling  medium,  makes 
one  revolution  round  the  axis ;  if  therefore  the  revolutions 
of  the  fpiral  are  regiftered,  the  number  of  times  it  has  gone 
its  own  length  through  the  water  will  be  known.  In  both 
thefe  the  motion  of  the  fpiral  in  the  water  Is  communicated 
to  the  clock-work  within  board,  by  means  of  a  fmall  line, 
fattened  at  one  end  to  the  fpiral,  which  tov/s  it  after  the 
fliip,  and  at  the  other  to  a  fpindle  which  fcts  the  clock- 
work in  motion.  That  Invented  by  Mr.  RuflcU  lias  a 
half  fpiral  of  two  threads,  mad  j  of  copper,  and  a  fniall 
dial  with  clock-work,  to  regifler  the  number  of  turns  of 
the  fpiral.  Foxon's  has  a  whole  fpiral  of  wood  with  one 
thread,  and  a  larger  piece  of  clock-work,  with  three  dials, 
tw^o  of  them  to  mark  the  diltance,  atid  ihc  other  divided 
into  knots  and  fathoms,  to  ihew  tlic  rate  by  tlie  hah 
minute  glafs,  for  the  convenience  of  comparing  it  with 
the  log. 

This  log,  like  all  others,  is  liable  to  tlie  firfl:  error,  as 
well  as  to  the  fecond.  The  third  it  partakes  of  in  a  very 
fmall  degree,  only  affecting  the  reckoning  by  that  quan- 
tity which  the  fpiral  is  thrown  tov/ards  the  fliip  ;  whereas 
in  the  log  the  fame  circumftance  afieds  the  whole  rate 
for  the  hour.  The  fourth  it  is  entirely  free  from,  as  well 
as  the  fifth.    It  will  have  the  adva!Ua!2;e  of  c\er\  other  in 
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APPENDIX, 
fmooth  water  and  moderate  weather,  when  It  Is  neceflary 
to  fland  on  one  courfe  for  any  particular  diftance,  efpe- 
cially  in  the  night,  or  a  fog,  as  it  meafures  exactly  the 
diftance  run.  It  will  alfo  be  very  ufeful  in  finding  the 
trim  of  a  fhip  when  alone;  as  well  as  in  furveying  a  coafl 
in  a  fingle  fhip,  or  in  meafuring  diftances  in  a  boat  be- 
tween headlands  or  fhoals,  when  a  bafe  is  not  otherwife  to 
be  obtained;  both  which  it  will  do  with  the  greateft  ac- 
curacy in  fmooth  water,  with  a  large  wind,  and  no  tide 
or  current.  But  notwithftanding  thefe  advantages,  which 
will  make  it  very  ufeful  and  worth  having,  I  doubt  much 
whether  it  might  ever  be  fubftituted  entirely  in  the  rooni 
of  the  common  log.  Machines  eafily  repaired  or  replaced 
have  advantages  at  fea,  which  fhould  not  lightly  be  given 
up  for  others  more  fpecious.  - 


Observations 


APPENDIX. 


99 


Observations  on  the  Ufe  of  the  Megameter  In  Marine 

Surveying. 

nr^HE  greateft  difficulty  in  marine  furveying  is  that 
■*-  of  obtaining  an  accurate  bafe,  from  the  extremities 
of  which  the  angles  may  be  taken  with  precifion,  for 
afcertaining  the  bearings  and  diftance  of  headlands  and 
flioals,  when  either  want  of  time  or  other  circumftances 
make  it  impradicable  to  land  and  meafure  a  bafe.  The 
ufual  way  is,  to  eftimate  the  diftance  by  the  log,  and  to 
take  the  angles  by  the  compafs.  This  method  is  liable  to 
many  errors,  and  affords  no  means  of  correfting  or  dlf- 
covering  them.  The  Megameter,  conftrudled  upon  the 
principles  of  the  obje£t-glafs  micrometer,  defcribed  by 
M.  de  Charniere  and  applied  by  him  to  find  the  longi- 
tude at  fea,  I  thought  might  be  ufefully  applied  to 
marine  furveying.  That  which  I  ufcd  was  made  by 
Ramfden,  with  fome  improvements.  The  advantages  I 
imagined  might  be  derived  from  this  inflrument  were, 
a  more  correct  and  expeditious  manner  of  determining  the 
pofltion  of  coafts,  and  the  diftance  of  (hoals  or  the  fhip 
from  headlands.  This  inftrument  being  divided  to  ten 
feconds,  an  angle  may  be  taken  by  it  with  great  ac- 
curacy to  five  feconds.  The  height  of  a  fliip's  maft-head 
above  the  water  being  known,  it  is  eafy  to  find  with  this 
inftrument,  by  a  finglc  obfervation,  the  diftance  between 
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APPENDIX. 

two  iliips,  and  confcquently  to  determine  a  bafe.  The 
angles  being  taken  with  an  Iladley's  quadrant  from  each 
of  the  fliips,  to  the  objects  whofe  lituations  are  defignecl 
to  be  afccrtained,  the  diltancc  may  be  found  ;  and,  con- 
fcquently, their  relative  fituations.  If  there  is  a  mega- 
meter  in  each  fhip,  the  altitudes  taken  from  both  fliips 
at  one  inrtant,  and  the  angles  of  the  different  parts 
of  the  coafl  intended  to  be  furveyed  obfervcd  with  an 
Hadley's  quadrant  at  the  fame  time,  will  gi\e  the  iitua- 
tion  with  more  accuracy  and  expedition  than  any  method 
of  furvcying  from  (liips  hitherto  pradlifcd ;  with  the 
farther  advantage  of  the  certain  means  of  detcding  any 
error  in  the  obfervation,  fo  as  to  judge  whether  it  is  ot 
fufficient  importance  to  be  attended  to.  The  only  pre- 
cautions neceifary  are  ;  to  make  the  obfcr\ations  at  the 
iame  inilant,  to  prevent  their  being  affeded  by  any  altera- 
tion in  the  relative  pofition  of  the  iliips,  as  a  very  fmall 
one  tliere  would  bccalion  a  confidcrable  error  in  the 
diftaitce ;  and  to  be  careful  in  chufing  objefls  fufficiently 
.  defined  and  remarkable.  This  method  of  furveving  has  the 
furth.r  advantage  of  giving  the  fcale  of  a  coall  ;  Seamen, 
though  they  judge  very  accurately  of  their  diliaucc  from 
places  upon  coatis  well  known  to  tlr.-m,  are  very  otten 
miihiken  when  they  fail  in  with  land  tl^  ^y  have  never  feen 
before  J  of  which  we  had,  at  {irif,  fon  inflanccs  in  this 
voyage,  the  height  of  the  mountains,  before  we  knew  the 
fcale  of  the  coaft,  makin":  us  alwavs  t  Uik  ourfelv'es  nearer 
the  land  tlum  v.e  reallv  were.  Wht.  j  the  coait  is  at  all 
2  high, 
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hlgli,  the  incgaiiKter  affords  a  very  accurate  and  expedi- 
tious method  of  determining  the  height  of  all  the  points, 
when  their  diftances  are  found  ;  and  thence,  the  heights 
being  known,  of  afccrtaining  immediately  by  a  fingle  ob- 
fervation  the  fitiiation  of  the  ftiip,  or  the  latitude  of  any 
point  by  the  bearings  at  the  time  of  a  mciidian  obferva- 
tion :  the  direclion  and  rate  of  currents  or  tides  may 
alfo  be  found  in  this  manner  with  great  accuracy.  I 
made  feveral  ol'fcrvations  during  this  voyage  with  the 
megameter,  fomc  ot  wliich  I  fliall  give  as  examples; 
they  were  fufficient  to  prove  to  me  the  great  accuracy  that 
may  be  attained  with  this  inftrumcnt  after  fome  pradice. 
The  utility  of  fuch  a  method  oi  obtaining  a  furvev  on  an 
enemy's  or  undcfcribcd  coad,  as  well  as  that  of  being  able 
to  prove  the  truth  of  charts  by  a  lingle  obfervation,  is 
obvious. 
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June  the  fifteenth,  the  :lup  being  in  latitude  60"  19', 
longitude  0^39'  VV,  Hangcliff  bore  S  63'  co'  W; 
variation,   23    W. 

The  altitude  of  the  Carcafs's  mafl,  by  the  megameter, 
was  35'  48";  height  of  the  mall,  iC-,75  feet;  hence 
the  diilance  between  the  Racehorfe  and  Carcafs  was 
9861  feet:  angle  between  the  Carcafs  and  PlangclifF, 
'■^5  4^^'>  between  the  Racehorfe  and  Hangcliff,  Sj""  00'; 
From  whence  tlie  difference  of  latitude  was  found  10'  S; 
difference  of  longluide  17' W.  Therefore,  the  latitude 
of  Hangcliff  is  6u    9';  loiigiuide  c.^  ;6'  W. 
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APPENDIX. 

July  ihc  fccond,  to  try  how  far  the  mcgameter  could  be 
depended  upon,  1  obl'erved  the  altitude  of  the  Carcafs's 
mad  2"  23'  4.8";  the  angle  between  the  main-yard 
and  main-topfail  yard,  0°  44.'  26";  hence  the  dif- 
tance    between    the    main-yard   and  main-topfail    yard 

came  out         3ii750  feet. 

By  meafurement  it  was  found  —  34jI25  feet. 

Difference  2,375  feet. 


The  diftance  between  the  two  (hips,  deduced  from  the 
altitude  of  the  maft,   was  —  2457  feet. 

By  the  angle  of  the  main  and  main-topfail  yard, 
the  diftance  between  them  being  34,125  feet,    2640  feet. 

Difference     183  feet. 

Which  is  not  more  than  the  fhips  might  have  changed 
iheir  pofition  in  the  time  of  reading  off  and  fetting  down 
the  firll  obfervation  before  taking  the  fecond. 

An  error  of  ten  feconds  in  the  obfervation  of  the  angle 
fubtended  by  the  maft  at  this  diftance,  would  make  an 
error  of  two  feet  and  three  quarters  in  the  diftance.  At 
the  diftance  of  a  nautical  mile  it  would  produce  an  error 
of  ftxteen  feet.  At  other  diftances  the  error  decreafes  as 
tliC  fquares  of  the  diftances  decreafe ;  and  at  other  heights 
it  decreafes  as  the  heights  decreafe. 

Whenever 


APPENDIX. 

Whenever  the  diftance  of  the  obje<a,  whofe  angle  is 
taken  by  the  megameter,  does  not  exceed  that  of  the 
vifible  horizon,  the  very  fmall  portion  of  the  earth's 
furface  intercepted  between  the  objedl  and  obferver,  may 
be  confidered  as  a  plane,  to  which  the  objedb  is  perpendi- 
cular, and  the  diftance  may  be  concluded  by  refolving  the 
right-angled  triangle,  formed  by  the  upright  objedt,  and 
lines  drawn  from  the  obferver's  ftation  to  the  top  and 
bottom  of  it. 

But  in  greater  diftances,  the  bottom  of  the  objeA  being 
concealed  from  the  fight  of  the  obferver,  it  becomes  ne- 
ceflary  to  have  recourfe  to  a  different  calculation. 

The  only  cafes  which  can  occur  in  pradice  are  two ; 
the  one  when  the  height  is  given  to  find  the  diftance ; 
the  other  when,  the  diftance  being  known,  the  height  of 
the  obje«5l  is  to  be  deduced  from  the  obfervation:  both 
which  arc  eaftly  folved  by  the  following  pra£lical  rules. 

To  find  the  Diftance. 

To  the  apparent  altitude  of  the  objeA  above  the  fen- 
fible  horizon,  add  the  complement  of  the  dip' anfvvering 
to  the  height  of  the  obferver's  eye  above  the  fea ;  the 
fum  is  the  angle  B  AE  (fig.  i:);  and  fay  :  As  the  femi- 
diameter  of  the  earth  increafed  by  the  height  of  the  object, 
is  to  the  fcmidiamcter  increafed  by  the  height  of  the 

I  eye; 


103 


n 


si 


I 


1   i 
I   ( 


il    1 

1 

1 

1 

J 

1  „  •• 

y                   It    1 

1 

lii 


w 


M    ,51 


104 


APPENDIX, 
eye;  (o  is  the  fine  of  B  A  E,  to  another  fine,  which  is  that 
of  the  angle  B ;  the  diftercnce  between  1 80  %  and  the 
fum  of  the  two  angles  B  A  E  andB,  is  the  value,  in  de- 
grees and  minutes,  of  the  arc  G  C  of  the  earth's  furface 
intercepted  between  the  eye  and  objeft.  Multiply  the 
number  of  minutes  and  decimal  parts  of  a  minute  in  this 
arc  by  the  value  of  one  minute  in  miles,  fathoms,  or  fuch 
meafure  as  may  be  moft  convenient,  and  you  will  lia\c  the 
dillance  in  the  like  mcafure. 


EXAMPLE. 

The  height  of  Snow  Peak  being  1503  yards,  its  appa- 
icnt  altitude  above  the  horizon  of  the  fea  was  obfervcd 
to  be  —  —  —  1"  47'     6" 

The  height  of  the  eye  being  1 6  feet, 

the  complement  of  the  dip  is    -    -     -    82°  56'   11" 


The  fum  is  EAB    91'  43'  17' 

To  the  femidiameter  of  the 

earth  in  yards    6966382     -----     6966382 
Add  the  height  Add  the  height 

ofthcobjcd  1503        of  the  eye  5  J 


Semidiam.+height 
of  the  object 


Semidiam.+height 
6667885    oftheeyc  6966387] 


As 


A     P    P 

As  6967885 


E    N    D.  I     X. 
Co.  Ar.     3,1568990 


To  6966387  i 
Sols  Sine  EAB  90"  43'  17' 

To  fine  B  87    54    30 


6,8430076 
9,9998040 

r9,9997io^ 


Subtraded  from 


179  37    47 

180  o      o 


022    13   the  diftance. 
Therefore  the  di ft ance  is  22,22  minutes,  or  nautical  miles. 
This  multiplied  by  -   2040        the  number  of  yards   in 

—         '        one  minute, 
The  produdl  45328,8  is  the  diftance  in  yards. 


To  find  the  Height. 

To  the  apparent  altitude  of  the  objecEl  above  the  fen- 
fible  horizon,  add  the  complement  of  the  dip  anfwering 
to  the  height  of  the  obferver's  eye  above  the  fea,  the  fum 
is  the  angle  B  A  E  ;  to  this  add  the  horizontal  diftance  of 
the  eye  and  objcdt  in  degrees  and  minutes,  and  fubtrad: 
the  fum  from  180°,  the  remainder  is  the  angle  B:  then 
fay,  as  the  fine  of  B  is  to  the  fine  of  13 *A'E,  fo  is  the 
fcmidiameter  of  the  earth  increafcd  by  the  height  of  the 
eye  to  a  fourth  number ;  from  which  fubtrading  the 
fcmidiameter  of  the  earth,  the  remainder  is  the  height  of 
the  objed.        *  * 

S  EX  A  M  P  L  E. 
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EXAMPLE. 

July  the  fecond,  the  apparent  altitude 
of  Snow  Peak  was  obferved  to  be,  at  the 
diftance  of  37507  yards  or  18'  30", 
The  height  of  the  eye  being  5  }  yards, 

the  complement  of  the  dip  is      -      - 


2      12    20' 


89     56     II 


Hence  the  angle     BAE92        8    31 
Horizontal   diftance  18    30 


92     27 
Subtra£led  from    180 


Angle  B   87    32    59 
Semidiameter  of  the  earth      6966382 
Height  of  the  eye  5^ 

Semidiameter  +  height  of  the  eye  6  9  6  6  3  8  7  f 

As  fine  B       87"  32'  59''  Co.  Ar.    0,0003972 
TorineBAE92      8    31  9)999^9^5 

So  is  femidiameter+ height 

of  the  eye  =     6966387  }  yards    6,8430076 

To   6967888  ^6,8431013 

*  Semidiameter  6966382 

Height 


1506  in  yards. 
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DEMONSTRATION. 


If 


.  Let  G  FC  (plate  T.  fig.  i.)  reprefent  the  furface  of  the 
earth,  E  its  center,  B  C  the  height  of  a  hill  or  other  objedl 
rifing  perpendicular  from  C;  A  is  the  place  of  the  obferver's 
eye,  whofe  height  above  the  level  of  the  fea  is  A  G.  Draw 
A  H  perpendicular  to  A  E,  and  A  F  touching  the  circle 
GFC  in  F.  Then  HAF  is  the  dip,  EAF  its  com- 
plement, DAB  is  the  apparent  altitude  of  the  objedl 
above  the  fendble  horizon  ;  to  this  add  BAD,  the  fum 
is  E  A  B.  In  the  triangle  E  A  B,  the  fide  E  A  is  the 
fum  of  the  femidiameter  E  G  and  G  A  the  height  of  the 
obferver's  eye  ;  E  B  the  fum  of  the  femidiameter  E  C  and 
C  B  the  height  of  the  obje<ft ;  the  angle  A  E  B  is  mea- 
fured  by  G  C  the  horizontal  difta  :ce  between  the  ob- 
ferver  and  obje6l.  Now  in  the  firft  cafe  there  are  given 
in  the  triangle  E  A  B,  the  fides  E  A,  E  B,  and  the  angle 
B  A  E,  to  find  the  angle  A  E  B ;  and  in  the  fccond  there 
are  given  the  angles  B  A  E,  A  E  B  and  the  fide  E  A,  to 
find  the  fide  E  B  and  confequently  B  C.  The  trigonome- 
trical folutions  of  thefe  cafes  are  the  above  practical  rules. 
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Obsf.rvations  on  the  Variation. 

'TT^  II  E  Variation  of  the  compafs,  aUvays  an  interefling 
■^     ol)jc£t  to  navigators  and  phllofophers,  became  pLcu- 
liarlv  (o  in   this  voyage  from  the  near  approach  to  the 
Pole.    Many  of  the  theories  that  had  been  pic^'ofeJ  on 
this  fubjed,  were   to  be  brought  to  the  teft  of  obftrva- 
tions  made    in     high     latitudes,    by   which   alone   their 
fallacy  or  utility   could   be  difcovercd.      They  of  cour^*: 
encraoed  much  of  mv  attention,   and  gave  me  the  ful'.v  i. 
opportunity  of  experiencing,  with  regret,  the  many  im- 
perfections of  what  is  called  the  Azimuth  compafs.    This 
inflrumcnt,  though  fuffi'.iently  accurate  to  enable  us  to 
obferve  the  variations  fc  as  to  fleer  the  fhip  without  anv 
material  error,   with  the   precaution  of  always  ufing  the 
fmie  compafs  by  which  they  are  taken,  is  far  from  being 
of  fuch  a  conflruiStion  as  to  give  the  variation  w'th  that 
degree  of  precifion,   which  (hould  attend  experiments   on 
which  a  theorv  is  to  be  founded,   or  by  which  it  is  to  be 
tried.      The  obfervations   taken  in  this  voyage  will  fully 
evince  this,  by  their  great  variations  from  one  another  in 
vcrv  fliort  intervals  of  time  ;  nor  is  this  difie:reement  of 
fucceffive   obfervations   peculiar   to  the  higher  latitudes, 
and     o  be  imputed  to  a  near  approach   to  the  Pole,  as  I 
f'';und  it  to  take  place  even  upon  the  Englifh  coaih 

As  to  the   obfervations   themfelves,   they  were   taken 
with  the  greatell  care,   and  the  moll  fcrupulous  attention 
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APPENDIX, 
to  remove  every  circumftance  which  might  be  fuppofed  to 
create  an  accidental  error;  the  obfcrvations  being  tak^n 
fometimes  by  different  people  with  the  fame  compafs,  in 
the  fame  and  diflerent  places;  fometimes  with  different 
compaffes,  changing  the  places  and  the  obfervers  re- 
peatedly, to  try  whether  there  was  any  error  to  be  im- 
puted to  local  attraction,  or  the  different  mode  of  ohfer- 
vation  by  different  perfons.  I  have  fmce  my  return  tried 
the  compaffes  by  a  meridian  as  well  as  by  taking  azimuths, 
and  find  them  to  agree  with  one  another,  though  the  fame 
compafs  fometimes  differs  from  itfelf  a  degree  in  fucceffive 
obfcrvations. 

That  every  perfon  may  (as  far  as  is  poffible  without 
having  been  prtfent  at  the  time)  be  enabled  to  judge  of 
the  degree  ol  accuracv  to  be  expected  in  iuch  olifervations, 
as  well  as  ihe  degree  ol  attention  paid  to  thofe  made  by 
us,  I  have  fet  down  every  circumrtancc  that  I  thought 
material,  giving  every  part  of  each  obfervation,  with  each 
fcparate  rcfulr,  and  the  mean  of  every  fet,  with  the 
weather  at  the  time.  Whenever  I  mention  its  blowing 
frefh,  it  was  only  comparatively  with  refpedt  to  the  relt 
of  the  voyage,  no  obfervation  having  been  made  in  any 
weather  which  might  not  generally  fpeaking  be  called 
fine. 

Having  fald  fo  much  of  the  inaccuracy  of  the  inftru- 
ment,  I  mull  add,  that  I  think  fome  general  and  rather 
curious    inferences    mav    fafely    be    drawn    from    thcfe 

S   3  obfcrvations. 
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APPENDIX, 
obfervations.  One  is,  that  the  variation  near  the  latitude  of 
eighty,  if  it  alters  at  all  with  time,  does  not  alter  in  any 
degree  as  it  does  in  thefe  latitudes :  the  variation  having 
been  found  by  Poole  in  1610  to  be  22'  30'  W  in  lati- 
tude 78'  37';  18'  16' W  in Crofs  Road  in  latitude  79"  15' 
N;  and  17°  00'  within  the  foreland  in  latitude  78"  24'. 
By  Baffin  in  1613,  in  Home  Sound,  latitude  76'  55",  the 
variation  from  the  meridian  was  12°  14' W;  but  by 
his  compafs  17'':  his  compafs  **  was  touched  5!  Eafterly,'* 
that  being  the  variation  in  London  at  that  time  :  in 
Green  Harbour,  latitude  77"  40',  he  obferved  the  varia- 
tion 13°  11'  W.  Fotherby  in  1614,  made  the  variation 
in  Magdalena  Bay,  latitude  79°  34'  N,  25"  00'  W; 
and  in  latitude  79°  8',  two  points.  Neither  Poole  nor 
Fotherby  mention  whether  their  variations  are  reckoned 
from  the  meridian,  or  whether  their  compafles,  like 
Baffin's,  were  fitted  to  the  variation  at  that  time  in  London. 
If  Fotherby's  were  taken  with  0  compafs  in  which  a  cor- 
rection was  made  for  the  variation  at  London,  his  obfer- 
vation  agrees  exactly  with  thofe  made  by  me  in  Vogel 
Sang  and  Smeercnberg ;  and  thofe  of  Poole  and  Baffin 
differ  fo  little  from  mine,  that  the  difference  need  not  be 
regarded.  But  the  variation  in  London  now  differs  from 
what  it  was   at   thut  time   above   twenty- fix  degree;. 

The  other  inference  is,  that  in  going  to  the  Eail-- 
ward  in  the  latitude  of  eighty,  the  Wefterly  varia- 
tion decreafes  very  confiderably  from  a  difference  in  the 
longitude. 
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3  45 

1114^ 
no  34 
109   24 
106  24 

103  34 

roo  34 

114  56 
116    12 
I  17    14 
m8  32 

120  40 

'-^3  3« 

25  23 

26  4 
26  49 
28   24 
28     4 
26  49 

26  55 

Light  Breezes,  not  much  faell. 

5  3^^ 

I    0 

3    30 

?   '5 

7   45 
3  30 

21  31 

22  48 
22   16 

22  13 

2«  35 

23  2 

25  46 

22   14 

Light    Breezes,    and    the    Water 
very  Tmootli. 

ac 

25   16 

1 

Frclh  Breezes,  and  (ome  Sea. 

•       •       • 

. 

20  3H 
20  50 

20  47 

Account 

^  7 


li 


APPENDIX. 


119 


Account  of  the  Observations  made  with  the  Marine 
Dipping  Nef.dle,  conttru£lcd  for  the  Board  of  Loniri- 
tude  by  Mr.  Nairne,  from  whom  I  received  the  fallowing 
defcription  of  the  iiiftrument. 


"  ^  I  ^HE  figure  (plate  9.)  is  a  reprefentation  of  the 
inllrumcnt,  hunging  by  an  univerfal  joint  on  a 
**  triangular  ftand.  It  is  adjufted  fo  as  to  hang  in  a  plane 
**  perpendicular  to  the  horizon,  by  means  of  a  plumb  line, 
**  which  is  to  be  fufpcnded  on  a  pin  above  the  divided 
"  circle,  and  the  dovetail  work,  which  alters  the  pofition 
"  of  the  inftrument,  by  turning  the  button  A.  The  two 
"  90  on  the  divided  circle,  are  adjufted  fo  as  to  be  per- 
*'  pendicular  to  the  horizon,  by  the  fame  plumb  line  and 
**  the  adjufting  fcrew  B :  and  at  the  lovvcft  90"",  when 
*'  it  is  adjulled,  the  pointer  C  is  fixed.  The  length  of  the 
*'  magnetic  needle  is  twelve  inches,  and  its  axis  (the  cnds^ 
•*  of  which  were  of  gold  alloyed  with  copper)  reftcd  on 
**  fridion  wheels  of  four  inches  diameter,  each  end  on  two 
**  fridlion  wheels ;  which  wheels  were  balanced  with  great 
"  care.  The  ends  of  the  axes  of  the  fridtion  wheels  were 
•'  likcwife  of  gold  alloyed  with  copper,  and  moved  in  fmall 
**  holes  made  in  bell  metal ;  and  oppofitc  the  ends  of  the 
**  axes  of  the  needle  and  the  fridion  whcc^,  were  flat 
"  agates  finely  polifhcd.     'J  he  magnetic  needle  \ibrated 
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*•  within  a  circle  of  bell  metal,  diviued  from  the  lower  90" 
**  each  way,  as  far  as  Tixty  five  degrees,  into  degrees  and 
*'  half-degrees :  the  other  divifions  were  two  degrees  and  a 
*•  half;  the  needle  being  very  nearly  balanced  before  it  was 
**  made  magnetical :  but  by  means  of  the  crofs  D,  fixed 
**  on  the  axis  of  the  needle  (on  the  arms  of  which  were  cut 
"  very  fine  fcrews,  to  recei\e  the  fmall  buttons  J  J,  that 
*  might  be  fcrewed  nearer  or  farther  from  the  axis)  the 
needle  could  be  adjuilcd  both  ways  to  a  great  nicety, 
**  after  it  was  made  magnetical,  by  ciianging  the  fides  of 
•*  the  needle,  and  revcrfing  the  Poles.  As  this  needle  at 
"  fea  could  feldom  remain  at  reft;  to  remedy  in  a  great 
"  meafure  this  inconvenience,  the  divided  circle  is  made 
**  moveable  by  turning  the  button  E;  fo  that  when  it  is 
**  uftd  at  fea,  the  divided  circle  is  moved  till  fome  prin- 
*'  cipal  divifion  is  the  mean  of  the  vibrations :  then  that 
*'  number  of  degrees  and  half-degrees  diflant  from  the 
**  pointer,  fubtradled  from  ninety,  gives  the  dip,  if  the 
"  needle  is  properly  hal  inced  :  but  leil  it  fliould  be  fome- 
*'  what  out  of  balance,  the  moft  certain  way  is,  firll,  to 
**  take  the  dip  with  the  fice  of  the  divided  circle  to  the  EaO, 
*'  and  afterwards  to  the  Weft,  and  then  chanjTin.]:  the  ends 
*'  of  the  needle  by  revcrfing  the  Poles,  and  taking  the  dip 
**  as  before,  with  the  divided  circle  frontii  g  the  Eart  and 
**  Weft  :  and  the  mean  of  thofe  four  dips  will  be  the  moft 
**  accurate.  In  each  cafe,  when  the  dip  is  taken,  the  in- 
*'  flrument  muft  be  fo  placed  that  the  needle  vibrates  in 
*'  the  magnetic  meridian." 
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The  ohfcrvations  on  the  clip  of  the  needle,  during  this 
voyage,  were  made  with  great  care :  firlt  the  dip  was  ob- 
ferved  with  tlie  divided  arch  to  tiie  Eaft,  the  inftrument 
being  placed  as  near  as  poflihle  in  the  magnetic  meridian  ; 
it  was  then  turned,  and  the  oblervation  made  with 
the  divided  arch  to  the  Wed :  the  poles  being  changed, 
the  oblervation  was  repeated  in  the  fame  manner.  The 
adlual  obfervations  are  exprelTed  in  the  fecond,  third, 
fourth,  and  fifth  columns  j  and  the  mean  refult  in  the 
fixth.  It  appears  by  thefe  obfervations  that  the  dip  in- 
creafes  in  going  North. 
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There  is  no  reafon  at  prefent  to  fuppofe  that  the  dip  is 
liable  to  any  variation  in  the  fame  place  at  different  periods 
of  time,  it  having  been  obferved  in  London  by  Norman, 
who  firlt  difcovered  it  in  1592,  to  be  71°  50';  and  by- 
Mr.  Nairne,  in  1772,  about  y2\  The  difference 
between  thefe  obfervations,  taken  at  fuch  diftant 
periods,  is  fmaller  than  that  found  between  feveral  of 
Mr.  Nairne's  obfervations  compared  with  each  other; 
and  therefore  we  have  no  reafon  to  conclude  that  the  dip 
has  alt  id  fince  Norman's  time  :  the  care  with  which  his 
inftrument  was  conftrudled,  and  his  obfervations  made, 
leaves  no  room  to  doubt  of  their  accuracy. 
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TA B L E  of  the  Observations  made  with  the  Marine 

Dipping-Needle. 

Day  of  the 

Wefl. 

^alt. 

Weft. 

Eaft. 

Mean 

Place  of  Obfervation. 

Month. 

0    / 

0 

/ 

0 

/ 

Dip. 

0     / 

0     / 

0     / 

June  2  P.  M. 

73     0 

73 

M 

73 

20 

74  30 

73  31 

1  Latitude    51    35    near   the 
J    Buoy  of  the  Upper  Middle. 

2  P.M. 

74  30 

73 

0 

73 

20 

73  30 

73  35 

5  P-  M- 

70  20 

73 

0 

73 

15 

72  »5 

72     12 

Off  Harwich. 

6  P.M. 

72    0 

75 

0 

72 

0 

74  30 

73  22 

In  Southwold  Bay. 

14  P.  M. 

72  30 

73 

30 

74 

0 

74    0 

73  30 

Off  Shetland. 

8  P.M. 

75  15 

75 

30 

74 

0 

76  30 

75  18 

f                  **     ' 

15,8  A.M. 

74  30 

74 

30 

75 

0 

75  30 

74  52 

Latitude  60  18 

P.M. 

74  30 

75 

3© 

75 

0 

75    0 

75     0 

16  P.  M. 

77    0 

76 

30 

7$ 

30 

77    0 

76  45 

22  Noon 

78    0 

77 

30 

78 

0 

78     0 

77  52 

Latitude  70  45  ' 

23, 9  P.  M. 

81  30 

80 

0 

83 

0 

81  30 

8r  30 

Latitude  72  40 

24  Noon 

82  30 

79 

3° 

81 

30 

79    0 

80  35 

Latitude  73  22 

P.M. 

77  50 

77 

3° 

81 

0 

82    0 

79  30 

Latitude  73  36 

26, 2  P.  M. 

77  30 

80 

0 

82 

0 

78     0 

79  22 

Latitude  74  30 

28  Mid. 

83  30 

80 

0 

82 

0 

79    0 

81     7 

Latitude  77  48 

29, 2  P.  M. 

79  15 

81 

0 

78 

30 

83    0 

80  26 

Latitude  78     2 

30  Noon 

76  45 

79 

30 

82 

30 

79  45 

79  30 

Latitude  78     8 

July  2,  Mid. 

80  30 

82 

30 

80 

30 

79  30 

80  45 

Latitude  78  24 

9,  6  P.  M. 

82  45 

81 

45 

83 

0 

80    0 

81  52 

Latitude  80   12 

81  45 

81 

^5 

82 

0 

82  30 

81    52f 

■)  On  Shore. 
/Latitude  79  50  , 

^5 

82  45 

81 

15 

82 

50 

81   10 

83     7i 

29  M  d. 

83  J5 

83 

0 

80 

40 

81   15 

82     2i 

Latitude  80  27 

Augull       14 

83     0 

83 

0 

81 

15 

81  20 

82     8| 

At  Smeerenberg.      Latitude 
79°  44'  on  fhore.. 

31  P.M. 

79  30 

77 

45 

80 

0 

79     0 

79     4 

Latitude  69"  2' 

U='t       ! 
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Account  of  the  Instruments  made  ufe  of  for  keeping  the 
Meteorological  Journal. 


}:■•;:' 


'TP'HE  Marine  Barometer  was  made  by  Mr.  Nairne, 
•     from  whom  I  received  the  following  defcription: 

"  The  bore  of  the  upper  part  of  the  glafs  tube  of  this  ba- 
**  rometer,  is  about  three-tenths  of  an  inch  in  diameter,  and 
"  four  inches  long.  To  this  is  joined  a  glafs  tube,  with  a 
"  bore  about  one-twentieth  of  an  inch  in  diameter.  The 
"  two  glafs  tubes  being  joined  together,  form  the  tube  of 
"  this  barometer ;  and  being  filled  with  mercury,  and  in- 
verted into  a  ciftern  of  the  fame,  the  mercury  falls  down 
in  the  tube  till  it  is  counterbalanced  by  the  atmofphere. 
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"  In  a  common  barometer,  the  motion  of  the  mercury  up 
"  and  down  in  the  tube  is  fo  great  at  fea,  that  it  is  not 
"  pofllble  to  meafure  its  perpendicular  height ;  confequently, 
cannot  (hew  any  alteration  in  the  weight  of  the  atmo- 
fphere :  but  in  this  marine  barometer,  that  defe£t  is  reme- 
"  died.  The  inftrument  is  fixed  in  gimmals,  and  kept  in  a 
"  perpendicular  pofition  by  a  weight  faftened  to  the  bottom 
«  of  it. 
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"  The  perpendicular  rifing  or  falling  of  the  mercury  is 
**  meafured  by  divifions,  on  a  plate  divided  into  inches  and 
"  tenths,  and  by  a  Vernier  divifion  into  hundredths  of  an 
**  inch,  which  is  fixed  to  the  fide  of  the  tube." 


The  Hygrometer  I  was  favoured  with  by  M.  De  Lnc; 
and  the  following  account  is  a  literal  tranllation  of  that 
which  he  gave  me  in  French. 

The  part  of  M.  De  Luc's  Hygrometer  which  is  affeded 
by  the  impreffions  of  the  moifture  of  the  air,  is  a  hollow 
cylinder  of  ivory,  two  inches  eight  lines  long,  and  inter- 
nally two  lines  and  a  half  in  diameter.  It  is  open  only 
at  one  end ;  and  the  thicknefs  of  its  fides,,  forr  the  length 
of  two  inches  fix  lines  from  the  bottom,  is  but  three- 
fixteenths  of  a  line.  It  is  this  thin  part  which  does  the 
ofiice  of  an  hygrometer;  the  remaining  part  of  the 
cylinder,  towards  its  orifice,  muft  be  kept  a  little  thicker, 
being  deftined  for  joining  it  to  a  tube  of  glafs,  thirteen  or 
fourteen  inches  long.  This  junSion  is  effected  by  means 
of  a  piece  of  brafs,  and,  the  whole  is  cemented  together 
with  gum  lac.  .,  ,       ;     :   ,  . 


M.  De  Liic*s  reafon  for  chufing  ivory  as  the  hygro- 
meter, is,  that  this  matter  appeared  to  him  more  proper 
than  any  other  for  receiving  the  impreflions  of  the  moiflure 
of  the  air,   without  fuffering  thereby  any  eflential  change. 
a  The 
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The  cylinder  made  of  it  becomes  more  capacious,  in  pro- 
portion as  it  grows  moifter.  This  is  the  fundamental  prin- 
ciple of  the  inftrument:  M.  De  Luc  has  flnce  found, 
that  upon  letting  this  cylinder  lie  fome  time  in  water  of 
an  uniform  temperature,  it  fvvells  to  a  certain  point,  after 
which  it  dilates  no  further.  This  circumftance  furnifhed 
him  with  a  maximum  of  humidity ;  and,  confequently,  with 
one  point  of  comparifon  in  the  fcale  of  the  hygrometer; 
and  this  point  he  has  fixed  at  the  temperature  of  melting 
ice.  For  meafuring  the  differences  in  the  capacity  of 
this  ivory  cylinder,  and  thereby  difcovering  its  different 
degrees  of  moifture,  M.  De  Luc  makes  ufe  of  quickfilver, 
with  which  he  fills  the  cylinder,  and  a  part  of  the  com- 
municating glafs  aibe.  The  more  capacious  this  cylinder 
is,,  or,  which  is  the  fame,  the  moifter  it  is,  the  lower  does 
the  mercury  Itand  in  the  glafs  tube;  and  vice  verfd.  Now 
M.  De  Luc  has  found,  that  the  lowefl;  point  to  which  it 
can  fink,  is  that  where  it  ftands  when  the  ivory  cylinder  is 
foaked  in  melting  ice :  he  therefore  names  this  point  ^ero^ 
in  the  fcale  of  his  hygrometer ;  and  confequently,  the  de- 
grees of  this  fcale  are  degrees  of  drynefs^  counted  from 
below  upwards,  as  the  quickfilver  rifcs  in  the  glafs  tube. 

To  give  thefe  degrees  a  determinate  length,  and  thus 
render  the  hygrometers  capable  of  being  compared  with 
each  other,  M.  De  Luc  employs  in  conftruding  them 
fuch  glafs  tubes  as  have  been  previoufly  prepared,  by  being 
made  into  thermometers,  and  filled  with  mercury,  fo  as 

to 
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to  afcertain  upon  them  the  points  of  melting  ice  and 
boiling  water,  and  to  take  exaftly  the  diftance  between 
thofe  points  by  any  fcale  at  pleafure.  That  done,  the 
bulb  of  this  preparatory  thermometer  muft  be  broken,  and 
the  quickfilver  it  contains  exadly  weighed.  It  is  by 
knowing  the  weight  of  this,  together  with  the  diftance 
between  the  fixed  points  of  the  thermometer,  that  the 
fcale  of  the  hygrometer  is  determined.  For  inftance,  let 
the  weight  of  the  quickfilver  be  one  ounce,  and  the 
diftance  between  the  two  abovementioned  points,  one 
thoufand  parts  of  a  certain  fcale :  then  fuppofe  that  the 
quickfilver  in  the  hygrometer,  to  which  this  tube  is  to 
be  applied,  weighs  only  half  an  ounce ;  this  will  give  a 
fundamental  line,  confifting  of  five  hundred  parts  of  the 
fame  fcale.  The  fundamental  line,  thus  found,  is  applied 
to  the  fcale  of  the  hygrometer,  beginning  at  zero,  and 
meafuring  it  off  about  four  times  over,  that  the  whole 
variation  of  the  inftrument  may  be  comprehended.  Each 
of  thofe  fpaces  being  afterwards  divided  into  forty  equal 
parts,  gives  fuch  degrees  as  M.  De  Luc  has  found  moft 
convenient.  In  general  terms,  the  length  of  the  funda- 
mental line  of  the  hygrometer,  muft  be  to  the  interval  be- 
tween the  two  fixed  points  of  the  preparatory  thermo- 
meter, as  the  weight  of  the  quickfilver  in  the  hygrometer, 
is  to  the  weight  of  the  quickfilver  in  that  thermometer. 


This  proportion,  between  the  fcale  of  the  hygrometer 
and  that  of  the  preparatory  thermometer,  furnifties  an 
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cafy  method  of  corredling  in  this  inftrument  the  efi'eds  of 
heat  upon  the  mercury  it  contains. 

It  v'ill  eafily  be  conceived,  from  the  conftrudion  of  the 
fcale  of  this  hygrometer,  that  if  its  cylinder  of  ivory  was 
fuddenly  changed  into  glafs,  the  inftrument  would  become 
a  true  thermometer,  in  which  the  interval  between  the 
points,  anfwering  to  melting  ice  and  boiling  water,  would 
be  divided  into  forty  parts.  If,  therefore,  a  thermometer, 
with  a  fcale  fimilarly  divided  into  forty  parts  between  the 
fixed  points,  be  placed  near  the  hygrometer,  it  will  fhew 
immediately  the  corre£tion  to  be  made  on  that  inftrument 
for  its  variation  as  a  thermometer ;  with  fome  reftridions, 
however;  of  which  M.  De  Luc  has  given  an  account  in 
the  paper  he  fent  to  the  Royal  Society  on  the  fubjedl  of  this 
hygrometer. 
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"  That  part  of  the  frame  of  the  inftrument  on  which  the 
fcale  is  marked,  is  moveable;  fo  that,  before  obferving 
the  points  at  which  the  mercury  ftands,  it  may  be  puftied 
upwards  or  downwards,  according  as  the  thermometer  has 
rifen  or  fallen  with  refpeft  to  the  point  of  melting  ice :  and 
thus  the  indications  of  the  hygrometer  can  at  once  be 
freed  from  the  errors  which  would  arife  from  the  diiFerence 
in  the  volume  of  the  quickfilver,  on  account  of  the 
different  degrees  of  heat. 
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Defcription   of  the   Manometer,    conftrufted  by  Mr. 

Ramfden. 
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The  Manometer  ufed  in  this  voyage  w?s  compofed  of 
a  tube  of  a  Imall  bore,  with  a  ball  at  the  end ;  the  baro- 
meter being  at  29,7,  a  fmall  quantity  of  quickfilver  was 
put  into  the  tube  to  take  off  the  communication  between 
the  e:   .srnal  air,  and  that  confined  in  the  ball  and  the  part 
of  the  tube  below  this  quickfilver.     A  fcale  is  placed  on 
the  fide  of  the  tube,   which  marks  the  degrees  of  dilata- 
tion arifing  from  the  increafe  of  heat  in  this  ftate  of  the 
weight  of  the  air,  and  has  the  fame  graduation  as  that  of 
Fahrenheit's   thermometer,  the  point  of  freezing  being 
marked  32.      In  this  ftate  therefore   it  will   {hew  the 
degrees  of  heat  in  the  fame  manner  as  a  thermometer. 
But  if  the  air  becomes  lighter,  the  bubble  inclofed  in  the 
ball,  being  lefs  compreffed,  will  dilate  itfelf,  and  take  up  a. 
fpace  as  much  larger,  as  the  comprefling  force  is  lefs  ; 
therefore  the  changes  arifing  from  the  increafe  of  heat  will 
be  proportionably  larger  j   and  the  Inftrument  will  lliew 
the  differences  in  the  denfity  of  the  air,   arifing  from  the 
changes  in  its  weight  and  heat.    Mr.  Ramfden  found,  that 
a  heat,  equal  to  that  of  boiling  water,  increafed  the  mag- 
nitude of  the  air   from  what  it  was    at    the   freezing 
point  tVA  of  the  whole.     From  this  it  follows,  that  the 
ball  and  the  part  of  the  tube  below  the  beginning  of  the 

fcale 
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fcale  is  of  a  magnitude  equal  to  almoll  414  degrees  of 
the  fcale. 
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If  we  have  the  height  of  both  the  manometer  and  ther- 
mometer, the  height  of  the  barometer  may  be  thence  de- 
duced by  this  rule ;  as  the  height  of  the  manometer  in- 
creafed  by  414,  is  to  the  height  of  the  thermometer  in- 
creafed  by  414, ;  fo  is  29,7,  to  the  height  of  the  barometer. 

This  inftrument,  though  far  from  complete,  having 
been  conltru£led  in  a  hurry  for  the  purpofe  of  afirft  expe- 
riment, and  liable  to  fome  inaccuracies  in  the  obfervations 
from  not  having  the  thermometer  with  which  it  was  com- 
pared attached  to  it,  feldom  differed  from  the  marine 
barometer  ^V  of  an  inch.  Should  it  be  improved  to  that 
degree  of  accuracy  of  which  jt  feems  capable,  it  will  be  of 
great  ufc  in  determining  refradions  for  aftronomlcal  obfer- 
vations, as  Well  as  indicating  an  approaching  gale  of  wind 
at  fea. 
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A    Ip    P    E     N     D    I     X. 


Meteorological  Journal. 

Day  of 

the 
Month. 

Time. 

Fahren- 
heit's 
Thermo- 
mt'ier. 

0 

58 

5« 

nieter. 

Hy- 

gro- 
ine- 
icr. 

0 

77 

•,    • 

81 

.1.1- 
no- 
nic- 
tcr. 

0 

l.at:- 
tiiiic. 

Longi- 
tude. 

Winds  and  Ucathtr. 

Kiiu.uki,  &c. 

June    4'' 

f,  A.  M. 

Noon. 
4  1'.  M. 
(>  1'.  M. 

Midnight. 

In.  utv. 
20,99 

'W5 

0     / 

0      ' 

NNW,  hiizy  weather. 

NNW,      f  '■1°"'^>- 
EbyN,  J 

■ 

.     .     . 

.     •      • 

75 
7')i 

7.'i 
73 

5'" 

6  A.  M. 

Noon. 

6  r.  M, 

54 

29.93 
29.9" 

,     .      . 

.     .     . 

N  bv  W,  cloudy. 
NK,'           1   , 

.     .      . 

.     .     . 

XE  by  E,  j  ''"y- 

6th 

6  A.  M. 

Noon. 

6  P.  :m. 

54 
56 

29,90 
29.9.1 

57  '7 

•         •          ■ 

I  30  E 

SSW,  lair. 
S\V,            1  . 
SWbyS,    P"-y- 

f. 

Noon. 

';4 

29,S8 

30,04 
iO.oH 

74  •     • 

75  •    • 

7si    .    . 

70      .    . 
70      .    . 

53   59 

2   39 

N  by  E,  hazy. 

g.h 

Moon. 
6  1'.  M. 

?8 
53 

53  3^ 

0  56 

•           •         • 

NNE,  1  , 
SSE,    }»^">'- 

9''> 
10"' 

Noun. 
6  r.  M. 

?8 
56 

30.05 
29.99 

54     2 

0     12 
•       •        ■ 

SSE,      1   . 
S  by  E,  }  '^•'"-.^■• 

Noon. 

541- 

30,05 

68 

70 
62 

54  27 

o»3i  W 

NNE,  cloudy. 

I,;h 

Noon, 

S8 

29,90 

.     .     . 

0  31 

SE,  doiuly. 

12"' 

Noon. 

.14 

2>.-73 

56  28 

I     0 

SE.  hazy. 

13"' 

6  A.  M. 
Noon, 
6  l\  M. 

5't 
57 

5'r 

>  E,  clear  weather. 

30.07 

6-1- 

•     • 

59  34 

0  10  E 

62 

•         • 

54l 

14'H 

Noon. 

bo 

30,16 

60  21 

0  40  W 

N,  clear  weather. 

15'*' 

Noon, 

58{ 

29,96 

64 
63 

•         • 

62' 

60  19 

0  48 

N'K.   fogg)"- 

i6>»> 

6  A,  M. 
Noon. 

49  . 
55 

29.54 

60  37 

0  31 

SSW,   hazy, 
SVV,  tog|;y. 

I?"" 

Noon. 
Midnight. 

52 
49 

29,64 

•         •         ■ 

63     0 

0    2 

■         •          • 

SSW,  1     ,      , 

i8'*< 

6  A.  M. 
Noon. 
6  1'.  M. 
Midnight. 

48 1- 
5* 

48 

•  • 

29.72 

•  • 

! 

|"6i2C 

!  •       •        • 

0  17 

SSE,  cloudy. 
I  SE,  foggy. 

62X 

?4i 

I','" 

Noon. 

49 

29.73 

66   14 

1  0  27 

SE,  cloudy. 

,.,..,( 
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Meteorological  Journal. 

Day  ot 

the 
Month. 

'lime. 

l'",ihren- 
hcit'a 
'I'hermo- 
Mieter. 

Uiio- 
nicter. 

ily- 
glo- 
me- 
t.r. 

0 
62' 

Ma 

no- 
mv- 
ttr. 

0 

•     . 
47 

47 

Lati- 
tude. 

l^jniji- 
tudc. 

Wiiuls  una  WeaiiKt. 

tuinarkti,  ix., 

1 

June  2o"' 

4  A.M. 

Noon. 
Midnight. 

0 
43 

44l 

In.  dec. 
29190 

0      / 
'67'    S 

0     / 
0  46  E 

N,  fair  weather. 
Calm,   cloudy, 
SSW,  fair. 

J  I'' 

Noon. 
Midnight. 

4'l 

29,85 

68     4 

0  32 

SS1>:,  t'relli,  cloudy. 
S,  cloudy. 

66 

•         • 

44 

22'' 

6  A.M. 

Noon. 
Midnight. 

4' 

4^1 

37i 

29,80 

•          •           ■ 

70  45 

0  32 

VVSW,   i  cloudy. 
E,         J 

Tlicrmoine'.er  in  tin- 
air  beinj;  43",  in  ilie 
furt'ace  water  ot"  thci 
(en  it  was  31".          1 

At  6  A.  M.  Thermo- 
meter cxpofed  to  the 
Sun  5'  role  12°. 

61" 

•        • 

44 

•         • 

^i* 

6  A.  M. 
Noon. 
6  P.M. 
Midnight. 

38 
40 

38 
37 

•  •          ■ 

29»77 

•  •        • 

•  •         • 

•  •          • 

72  22 

•  •         • 

0  45 

*  «          ■ 

•  •          • 

SE.        f  *°gsy- 

SE  by  E,  J 

i4."> 

6  A.  M. 

Noon. 
6  P.  M. 
Midnight. 

37i 
40 

37 
3  + 

SE  by  E,  1  f 

N,  clear  weather. 
NNE,  cloudy. 

30,03 
30.15 

63 

38 

73  22 

3  S3 

•     • 

j^ih 

2  A.  M. 

3  A.M. 
+  A.  M. 
b  A.  M 

Noon. 

8  P.  M. 

41 

3S 

36 
36 

371 

•        •        • 

•         ■ 

•          t 

•  •          • 

•  •         • 

NNE,           1    , 
NE  by  N,    }  ^'''"-y- 

Nby  E,    }  ^'""''y- 
f   N,      Iqually,     hail 
\       and  licet. 

NNE,  cloudy. 

30. '3 

67 
82  i 

34 
39^ 

74  s 

•        •        • 

9  44 

26"' 

Noon. 
8  P.  M. 

4oi 
4' 

30.33 

74  2) 

II  46 

NEbv  N,t'air  weather, 
alniott  cahn,  cloudy-. 

87 

•  • 

•  • 

4-1 

•    • 

j^th 

Noon. 
6  P.  M. 
Midnight. 

40 
39 
39 

30,00 

75  ^' 

•  •          • 

•  •          • 

9  43 

«          •          • 
•          •           • 

WSW,  cloudy  and  (now 
U'SW.clouiy. 
SSW,  tan. 

2  8"' 

6  A.  M. 

Noon. 
Midnight. 

38 
39 
3'i| 

29,65 

77  36 

•         •        '* 

8  5*2  ■ 

•         •          ■ 

SSW,  rain. 

S,  hazy  and  rain. 

EN!-,  cloudy. 

zg'h 

Noon. 
.Midnij;ht. 

30 
3-i 

.    . 

78     1 

9  48 

N  bv  E,  hazy. 
NNE,  fair. 

At  Midnight  Therm. i- 
meter  e\  poled  to  tlv. 
SiMi  10'  roti'  '-°. 

;!'  '  I      i 
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Meteoi^ological  Journal. 

Day  ot 
the 

Month. 

Time. 

Fahien- 
heit's 
Theimo- 

nu'toi. 

Biio- 

meter. 

lly- 

gro- 
me- 
tcr. 

0 

106 

• 

84 

•  • 

•  • 

79 

Ala- 
no- 
nu- 
tcr. 

• 

•  • 

•  * 

Lati- 
tude. 

Longi- 
tude. 

Winds itiul  Weather. 

Keniarks,  &:c. 

June  30''' 

Noon. 
Midnight. 

0 
4» 

In.  dec. 
^9'S7 

•        •         • 

0      ' 
78     8 

•         •          • 

a      / 
10  58  E 

•           •           • 

Culm  and  cloudy. 

Variable  winds  and 
\      tiiii. 

The  rife  of  the  Hy- 
jjrorocrer  wa«  occ'a- 
honed  by  a  fire  being 
lighted  in  the  ca- 
bin. 

July    I' 

Noon. 
8  1'.  M. 
Midnight. 

44 
5° 
49 

39.63 

•        •        ■ 

78   18 

•          •           • 

'0  53 
... 
.     .     . 

WSV\',  hH7.y  weather. 
Calm  and  tair. 
N,  fine  weather. 

At  Noon,  rhermome- 
ter  expofed  to  the 
fun  rofe  10°  in  10'. 

jd 

Noon. 
Midnight. 

43} 
4S 

jq.7' 

•      •       • 

;8  22 

•        •        • 

10  15 

SSW,  fair  weather. 
Calm  and  cloudy. 

At  6  P.  M.  Thermome- 
ter expofed  jo'  to 
the  Sun  rofe  to  76°. 

3" 

Noon. 
Miunight. 

43l 

4o| 

•  •       • 

•  •       * 

"■ 

— 

78  36 

10  1$ 

•         •         • 

S,  hazy. 
SE,  clouily. 

4.H 

Noon. 
6  \'.  M. 

Midnight. 

44i- 

40 

40 

29'94 

•        •        • 

79  3' 

9  57 

■         •         • 

Calm  and  fair. 
C.ilm  and  cluir. 
Variable  and  foggy. 

- 

.lb 
•> 

XT 

Noon. 
iMi(lnii;ht. 

4! 

37f 

29.94 

■         •         * 

79  ?5 

9  '7 

SW,  t'oggy. 
S,  clo.idy. 

(,ih 

Noon. 
6  F.  M. 
S  P.  M. 

3yr 

4> 
38J 

29,80 

•        «         • 

79  57 

3  n 

•      •      • 

SE,  fair. 
SE,  cloudy. 

7"' 

Noon. 
6  P.  M. 
Rliduiglit. 

39f 
■3'}V 

29,78 
29,81 

1  N,  rainy. 
N  bjfeE,  cloudy. 

Thermometer  placed 
cloCe  to  a  piece  ot 
ice,  fell  from  39°^ 
to  37^ 

— 

■ 

•         •          • 

•      •      • 

8'k 

'■  A.  M. 

Ni,o,:. 

0  P.  M. 

Midnight. 

40 
39f 

n 
39 

29,83 

.     .     . 

*             • 

N  by  E,    1     ,      , 
W  UyS,     ]  ^''""'^y- 
SE,  tbggv. 
SW,  cloudy. 

Near  the  ice. 

•     • 

•  •         • 

•  • 

80*    7 

•  •        • 

•  •        • 

80  22 

.   .   . 

9.- 

I  A.  M. 

Noon. 
6  P.  M. 

Midnight. 

*      •      • 

40 
39 

38 

29,78 
29,83 

•        • 

5     5 
... 

SW,  cloudy. 
Uw  by  S,  cloudy. 
S  by  W,  thick  fog. 

At  t,  P.  RL  Thcimo- 
nHterexporedtothf 
wind  blowing  from 
the  ice,  fell  in  5' 
from  42"  to  39". 

Near  the  ice. 

I0«> 

> 

Noon. 

.\hilnight. 

29  86 

; 

2     12 

SSW,  thick  tog. 
S->W,  cloi'.ly. 

Among  the  ice. 
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Meteorological  Journal. 

Day  ot 

the 
Month. 

Time. 

Fahren- 
heit's 
'I'hfrmo- 
meter. 

H.u-o- 

nietcr. 

Hy- 

j-ro- 
nu- 
iir. 

0 
• 

110 

73 
73 

Ma- 

!)(>- 

nc- 
tcr. 

0 
37i 

•         • 

34i 

34 

Lati- 
tude. 

Uitlc, 

Winds  and  VVcii  h.r. 

Kimarks,  &c. 

July  ii'"" 

3  A.M. 

4  A.  M. 

Noon. 
Midnight. 

0 

37 
4* 
44 

In.  dec. 

2  (;/)() 

0     ' 
80'    4 

•          •           • 

0      / 
•      •     • 

\  SSW,  with  r.iin. 

Calm  and  lair. 
Light  airs  and  liiir. 

At  10  A,  M.Tliermr) 
meter  ex|)(>lid  to  tht 
Sun  30'  role  j6^. 

At  7  I'.  M.'riiermDim-- 
!er  tell  luudcnly  k, 
J7'',  tlvn  roleagair 
about  H". 

i:"' 

Noon. 
8  P.  M. 

Midnight. 

4) 
45 
44 

29,58 

•          •           ■ 

ENE,  cloudy. 
Calm,  cloudy. 
Calm  and  ta'r. 

Light  winds. 

,jih 

Noon. 
8  P.  M. 

46 

42 

29,63 

Calm  and  cloudy. 
fSW    by    S,   l.pially 
\        and  cloudy. 

1 

h"* 

Noon. 
Midnight. 

36 
38 

• 

.     .     . 

ENE,  roggy. 
LNE,  cloudy. 

Vu.  ,:•,,. -r  '.-.^,.,;--d 
80"> . 

,^th 

Noon. 
Midnight. 

4? 
46 

. 

w,     }  *'"'• 

ifr" 

Noon. 
Midnight. 

49 

48 

•     ■ 

>  Light  airs  and  clear. 

Thermometer  expu. 
1"     he  bun   .    e    ,1 

1 7'" 

Noon. 
Midnight. 

49 
4J 

• 

[  Li_L,ht  airs  and  clear. 

iS"" 

Noon. 
Midnight. 

45;- 

4* 

• 

.  N\V  by  \V,  cloudy. 

Among  the  loofe  ice. 

19'" 

Noon. 
Midnight. 

4* 
39 

19,60 

•           •          • 

SE,  foggy. 
E,  cloudy. 

'I'hermometer  cx|)oil.l 
to  the  Sun  50'  role 
to  89°. 

20'" 

Noon. 
Midnight. 

'k 

29.70 

80  30 

•          •          • 

3  ..6  E 

•          •         ■ 

p''^'  ]■  Ihow  and  llect. 
^t     J 

Near  the  ice. 

'I'liC  vifing  ot"  the  Ily- 
giomcler  wa-s  c^c.i- 
lioned  by  a  tire 
liohted  in  the  ca- 
bin. 

21" 

4  A.  M. 
()  A.  M. 

Noon. 
6  P.M. 
.0  P.  M. 

Midnight. 

34 

•     •     • 

.     .     . 

.     .     . 

E,  ha/.y  and  inaw. 

N\V,       '"'>■• 
WNW,  cloudy. 
S\\^  ha/.y. 
S\V  bv  S,  clo\idy. 

Clofe  to  the  ice. 

29 
29 

74 
77 

79  27 

•           •          • 

4  29 

•           •         • 

,  .A 
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Meteorological  Journal. 

Day  ot 

the 
Momh. 

Time. 

hihrcn- 
heit's 
Thermo- 
meter. 

BSITD- 

meter. 

Hy. 
uro- 
me- 
ter. 

0 

Ma- 

no- 
me- 
ter. 

0 

30| 
33 

Lati- 
tude. 

Longi- 
tude. 

Winds  and  Weather. 

lleoiarks,  &c. 

; 

July   22'' 

6  A.  M. 
N'oon. 
6  P.  M. 
Midnight. 

0 
.H 

Ik 

In.  dec. 

0     / 

0     / 

S\V  bv  S.  cloudv 

Thennometcr  placed 
near  the  frozen  ropes 
fell  to  3?°4. 

29,76 

•     • 

80     I 

632 

s  '  ^  'oggy- 

E  by  N,  ha/.y. 

•         *           • 

•        • 

36 
40 
39i 

4' 
44 

41 

4« 

2,- 

4  A.M. 

Noon. 
6  P.  M. 
Midnight. 

37 
36 

36i 

37t 

E  by  N,  hazy. 
I   E,  r.lin. 
E,  cloudy. 

Hygrometer  placed  in 
Bittacle. 

29.74 

48 

80  24 

9  59  E 

.      .     . 

44 
43 

24'" 

\oon. 

Midnight. 

39 
37 

29,41 

ENE,}  '^^'^y- 

Near  the  floating  ice. 

. 

39 

•  • 

39i 
39 

•  • 

as" 

Noon. 
1  P.  M. 
Midnight. 

39l 
39i 

29.64 

•  •         • 

•  •         • 

NW  by  N,  hazy. 

N,  cloudy. 

Light  airs  and  foggj:. 

32? 
4» 

40I 

3* 

,1  >> 

Noon. 
Midnight. 

39 
39 

29,90 

•           •          • 

80  17 

13  12 

NNW,  foggy. 
Sali,  cloudy. 

j^ih 

4  A.M. 
Noon. 
8  P.  M. 
Midnight. 

39 
38 
39 

•         •          • 

E,  cloudy. 

30,17 
50,30 

80  48 

14  42 

E  by  N,  cloudy. 

62' 

^6| 
'7i 
33 

27 

1 

28"» 

4  A.  M. 
8  A.  M. 

Noon. 
4  P.  M. 
6  P.  M. 

Midnight. 

3& 

37 

37 

3il 

36 

40 

30,3s 

80  36 

•s  30 

Ha/,y, 

E  i>y'N,  fogg)'. 
>  SE,  hazy. 

6  A.  M.  Thermome- 
ter expofed  to  the 
Sun  15'  rol";  9"i. 

Among  tiic  ice. 

•           •         • 

•     • 

• 

86  i 

73 

33 
^7 

40 

3H 

,y,h 

Noon. 
Midnight. 

4' 
42 

30.43 

■            •         1 

80  25 
80  31 

18  18 

LiSE,  clear. 
SSI-:,  tair. 

30'h 

N'oon. 
Miduii;ht. 

48 
44 

30,43 

■            •          ■ 

NE  by  N,  clear. 
Calm  and  lair. 

3'' 

.Voon. 
'lidiiiifht. 

48 
4« 

30,43 
30,45 

Light  airs  at  E,  tair. 
Ciim  iuid  tuir. 

- 

\i.i.;ult  1  ' 

Vo(in. 
Vliclniijhf. 

.,8 

44 

4^ 

3- '45 
33^4.1 

30,34 
30.33 

80  37 

Li;ht  airs  at  E,  hazy. 
NNvV,  loj^gy. 

2'' 

Noon. 
Miilnis^hi. 

NN\V, }  '"figy- 

96 

J« 

V  nil. 

47 

30, '7 

Ligiit  airs   and  lair 
\vc:  tlier. 

3" 

6  P.  M. 
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Meteorological  Journal. 

Day  of 

the 
Month. 

Time. 

Fahren- 
heit's 
Theiino- 
inetcr. 

Baro- 
meter. 

H>- 

gio- 
inc- 
ter. 

0 
88 

Ma- 
no- 
nie- 
ter. 

0 

30 

Lati- 
tude. 

Longi- 
tude. 

Winds  and  Weather.          Keraarks,  &c. 

Auguft  4"' 

Noon. 

0 

46 

In.  dec. 

0     / 

0     / 

ENE,  foggy. 

y.U 

Midnight. 

38 

W,  foggy. 

8"> 

8  A.  M. 
8  V.  M. 

3* 

36* 

Calm  and  foggy. 

•     • 

• 

•          • 

glh 

4  A.M. 

Noon. 

Midnight. 

34 
3* 

•     •     • 

30,02 

SE,  foggy. 
Variable  and  foggy. 
NE,  cloudy. 

27 

to"' 

Nmin. 
8  P.  M. 
Midnight. 

33 

3} 
33 

29,87 

NNEjcloudynndfnow. 
ENE,  1     ,     , 
NE,     }  «='''"''>•• 

32 

,,,h 

Noon. 
8  1'.  M. 

33 

33 

29,70 

46 

ENE,  hazy  weather. 

40 

i 

3« 
3* 

35 

,2lh 

Noon. 

36 

29,60 

At  Smceren- 
bers;,  Latitude 

>  79°  44'. 
Longitude 

9"  50'  4S"  ^• 

J 

NE,  fnow. 

T  j"' 

Noon. 
8  l\  M. 

37 

3? 

29,68 

f  NE,  cloudy,  fnow 
[          and  fleet. 

,4«h 

Noon. 
8  P.M. 

40 
45 

29,68 

Calm,  and  hiir. 
N,  hazy. 

34 

li'h 

Noon. 
8  1'.  M. 

39 
35 

^9>«5 

NE,  hazy. 
Variable  and  clouviy. 

34 

16'" 

Noon. 
8  A.  M. 

38 

37 

29.97 

ENE,  hazy. 
E,  cloud)'. 

3? 
37 
35 

,7,:, 

Noon. 

40 

29,80 

NE,  hazy. 

1 8"' 

Noon. 

46 

29,78 

NE,  clear. 

19"' 

\\)on. 
Miihiight. 

37 
39 

29,70 

NNW,  mill. 
ESI'",  cloudy. 

35 

lo" 

Noon. 
8  1'.  M. 

40 
33 

29,50 

So   12 

7  40  ^ 

SW,  cloudy. 
SSW,  rain. 

34 
35 
34 
35 

21* 

4  A.M. 

8  A.  M. 

Noon, 
4  1'.  M. 
Midnisjht. 

33 
40 
40 

36 

.     .     . 

•         •            • 

I  SE,  hazy  and  rain. 
SE  by  S,  1 

SI"'.        >  K'gy- 

SE,           J 

29,06 

•         •        ■ 

•     • 

80     5 

•          •           • 

*  54 

•  •         • 

•  •          • 

X    2 
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Meteorological  Journal. 

Dayot 

the 
Month. 

Time.    1  Fahren- 
heit's 
Thermo- 
meter. 

Baro-  |I 
meter,  j 

1 
t 

iy-    Ma- 
;ro-    no- 
ne-   nic- 
er,    ter. 

0          0 

L;iti- 
tude. 

L'jngi- 
tude. 

VVinds  and  W'eailier. 

Remarks,  &c. 

Aug.   22-' 

Noon. 
MiJnight. 

0             ] 

37 
3^ 

a.  dec. 

0      / 
79  24 

0  f 

1  56  E 

ME,  hazy. 
NNE,  rain. 

•        •        • 

.     . 

•     • 

23" 

2  A.  M. 

Noon. 
4  P.  M. 
Midnight. 

37 

35i 

35 

NNE,  rain  and  licet, 
1  W  by  N,  cloudy. 

29,98 

•        •        • 

30 

3' 
34 

77  10 

458 

•        «        ■ 

29.79 

•         • 

3« 

• 

3« 

•  • 

26 
23 

•  • 

•  • 

25 

•  • 

3>i 
33 

40  i 
35i 

42 

41 

•        • 

47i 
42 

44 

42 

4-4 

,^,h 

4  A.  M. 

Noon. 

35 
4» 

36I 

42 

37 

•        •         • 

75  59 

6  I'j  ■ 

SW,  cloudy. 
Calm  and  cloudy. 

,.h 

4  A.  M. 

Noon. 
M'dnight. 

29.79 

•        •        • 

75  '2 

•         •         • 

4  51 

SbyE,}<^'°"''>- 
SE,  rain  and  fleet. 

- 

2fr'' 

Noon. 
6  P.  M. 
:Mliinight. 

42 
45 
4* 

29,71 
29.71 
29,78 

73  19 

I  46 

SE  by  S,  r.iiny. 
S,  liazy. 
S,  cloudy. 

•         •          • 

,.,h 

4  A.  .M. 

Noon. 
Midnight. 

43 

45 
46 

29.79 

SWbyS,  i 
SSW,        I  hazy. 
SSW,       J 

72  40 

0  14 

28'" 

4  A.M. 
Noon. 

4  P.  ^r. 
a  P.  M. 

.Midnight. 

45i 
40 

4ii 
42 

29.93 

72  19 

■         •          • 

;  ;9  w 

•    •    • 

SSVV.  foggy. 

W  by  S,  toi;  and  rain. 

^  N\V,  hazy. 

.     .    . 

• 

28 
3i 

35 

3.51 
354- 
39 

•         • 

•         •          • 

7'     9 

.  .  . 

21/'' 

Noon. 

40 1 

30,00 

1 28 

S\V,  fair. 

i 

30'" 

4  A.  .M. 

5  A.  M. 

Noon. 
|8  P.  M. 

44 
4+ 
53 
4« 

30,28- 

70  29 

•    •    • 
0  18  E 

W  by  S,  -| 

VV  by  S,         ,      , 
W^  by  S,  \  ^'""'^y- 
\VN\V,   J 

3,,.. 

;+  A.  M. 
N  A.  M. 
Noon. 

4+ 
48 

55 

}  WNW,  cloudy. 
Variable  and  fair. 

•         *         ■ 

30.23 

39 



54 

3^1 
•*+i 

4^1 
38 

38 
38 

49 
59 
39.: 

69     3 

•         •         • 

0   i8 

Sept.  i" 

iNonn, 
J9P.M. 

JO 

46I 

30,23 

69     0 

0     2 

U'NVV,  }  '^'""''y- 

jJ 

Noon. 
b  V,  M 
8  P.    M. 

57 
52I- 

30,09 

6S  14 

■           • 

0  38 

K,  cloudv. 
KSF,,  hazy, 
liSh;,  togiry. 
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Meteorological  Journal. 

Diiy  of 

the 
Month, 

Time. 

Fahren- 
heit's 
Thermo- 
meter. 

Baro- 
meter. 

Hy- 
gro- 
nie- 
ler. 

0 

25 

23i 
34i 

3° 

29 
37 

•         • 

Ma- 

no- 
me- 
ter. 

0 

39r 
40 

5'> 
48, 

51 
51 

Ti 

5» 
5' 

J' 

60 
5+ 
58 

61 
64 

64} 
66 

66i 

Lati- 
tude. 

Longi- 
tude. 

Winds  and  Wcaihcr. 

Remarks,  &c. 

Sept.  3'' 

I  A.  M. 

4  A.M. 
Noon. 
8  P.  M. 
Midnight. 

0 
53 

In.  dec. 
•     •     . 

30,06 

•         •         • 

0    / 

0     / 

ESE,  foggy. 

SE.   j  *'«^y- 

SSE,  cloudy. 
ESE,  clear. 

^5  57 

0    8  E 

4.0 

3  A.  M. 
Noon. 

62 
58 

•         •          ■ 

30,00 

E5E,  clear. 
Calm  and  cloudy. 

64  58 

0  12  \V 

j.h 

4  A.  M. 
8  A.  M. 

Noon. 

Midnight. 

56 

S7 
56 

•         •         ■ 

63  58 

■         •         • 

0  54 

SE,  cloudy. 
SE,  clear. 

f  SE  by  E,  cloudy  and 

1              rain. 
SE  by  E,  cloudy. 

29,81 

•         •          • 

30 
4+ 

44 
45 
39 

•         • 

■         • 

<  'h 

2  A.  BI. 
4  A.  M. 

Noon. 
8  v.  M. 

Midnight. 

56I 

.     .     . 

•         •          • 

29.13 

'62' 27 

•         t          • 

I     12 

SE  by  E,  cloudy. 
•  E  by  S,  hazy. 

^.h 

8  A.  M. 
Noon. 

58 
61 

'60"    I 

•       •        ■ 

2  3S 

SE,  hazy. 

29,02 

3^> 

33i 

3.5 

36 

4« 

8,1, 

4  A.  M. 
8  A.  M. 

Noon. 

5+ 

54i 

56 

•          •          • 

28,71 

59  35 

■             •          * 

»     9 

S\V,  fmall  rain. 
S-jtially  and  rain. 
SW  by  S,  ha/.y. 

Fre(h  gales. 

gill 

Noon. 

56 

28,70 

59    9 

0  37 

WSVV,  hazy. 

Frcfti  gales. 

ic'i' 

The  weather  w.u  i'u 
bad,  andthefliiphad 
(0  much  motion,tha' 
the  Haronietcr  could 
not  be  oblervca  thi; 
day. 

4' 
3 -J 

30 

59 
61 

S3 

,,.h 

Noon. 

58 

29,20 

57  25 

I   3^  K 

S\V,  hazy. 

Fie(h  gales. 

12'" 

Noon. 

^7 

29.30 
29.',  0 

56  57 

»  55 

WV,  ii[ii  illy. 

.3'" 

Noon. 

£(> 

56    4 

'   31 

SS'vV,  rain. 

.\t  I  .\.  .^J.  a  very  hari 

galr  ol   « ind. 
Scuia.iy  weather. 

I  4"^ 

.J  A.  M. 

N'uon. 

S' 

29.79 

I  N\V,  ditto. 

•  H.ird  ( ales. 

30 

55       .55  40 

.     .     . 

^  ^H 


^ 
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Meteorological  Journal. 

Day  of 

the 
Month. 

'lime. 

Fahren- 
heit's 
Thermo- 
meter. 

Baro- 
meter. 

Hy- 
gro- 
nic- 
ter. 

0 

33 

40 

•         • 

Ma- 
no- 

lue- 

ter. 

0 
53 

53 

•         • 

Lati- 
tude. 

Longi- 
tude. 

Winds  and  Weather. 

Kcmarkd,  &e. 

IS'" 

Noon. 

57 

In.  dec. 
29.S9 

0     / 
54  33 

0     / 
0  aq  E 

WSW,  rain. 

Very  hard  gales. 

i6"> 

Noon. 

9  I'.  M. 

10  1'.  M. 

57 

•         •         • 

29-90 

39-70 
29,60 

53  '3 

•          •         • 

0     I 
... 

W,  cloudy. 
1  Rain. 

Moderate.    ~ 
1   Squally. 

37 
44 
50 

4« 

54 

,yth 

Noon. 

SS 

29,50 

S3  «3 

0     7 

WN  W,  hazy  and  rain. 

iS"" 

Noon. 

57 

29-77 

53  S3 

0  It  W 

W  by  S,  cloudy. 

19"' 

Noon. 

61 

30,08 

52  42 

0  29 

W  by  S,  cloudy. 

20"> 

Noon. 
Midnight. 

61 

•         ■        • 

30,00 
39,90 

52  31 

0  16 

SWbyW.hazy. 
W  by  8,  cloudy. 

Frelh  gales. 
Moderate. 

44 

44 

•          • 

45 

Jin 

10  A.M. 
Noon. 
10  l\  M. 

61 

•         •         • 

29,88 
29. -'3 

SW  by  W,  cloudy. 
SW  by  S,  moderate. 
S,  hazy. 

Frefli  gales. 
Frefli  gales. 

52   '7 

0    5 

•         •        • 

tl* 

Noon. 
6  P.M. 

60 

•         •         • 

29)23 

39.43 

52  23 

>  35 

f  SW  by  S,  hard  gales 
\       and  fqually. 
WNW,  rain. 

Squally. 
Strong  gales. 

SO 
45 

' 

2i* 

Noon. 
6  P.  M. 

•        •       • 

29,91 
39,70 

52     2 

•          •          • 

0  49 

W,  cloudy. 
SW  by  W,  ditto. 

Moderate. 

24'- 

Noon. 

57 

29,50 

§2    16 

2  33 

SSW,  cloudy. 

,j.h 

8  A.M. 
Noon. 
1 1  P.  M. 

•        •        • 

61 
... 

29,66 
29,66 

29,80 

SW,          \ 
SWbyW,  >  cbudy. 
WSW,       J 

44 

•         • 

.       .       . 
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Observations  for  determining  the  refraction  in  high 

latitudes. 

TUNE  the  thirtieth)  at  midnight,  the  diftance  of  the 
•^  two  oppofite  horizons,  taken  by  me  with  Ramfden's 
fextant,  was  179°  54*;  the  height  of  the  eye  being 
fixteen  feet  above  the  level  of  the  fea» 

Auguft  the  fifteenth,   at  midnight,   by  the  aftro- 
nomical   Quadrant,    the   altitude  of    the    fun's 
upper  limb     4°  16'  5$"     lower  limb  3^*  46'     o" 
Error  of  the  Quadrant  — -32 


Semidiameter 

App.    Alt.   Sun's 

center     - 
Co-  Declin. 

App.  Lat. 
True  Lat.     - 


Refraaion     --  1242 

By  Dr.  Bradley's  tables  1 1    1 8 
Allowingforthetherm.il    53 

Barometer,    29,6       Tliermometer,  37^ 

5 


4 

16 

23 

15 

51 

4 

0 

32 

75 

56 

13 

79 

56 

45 

79 

44 

3 

^ 

"~— 

32 

3 
+ 

45 
15 

28 
51 

4 

75 

I 
56 

19 
13 

79 
79 

57 
44 

32^ 
3 

13   29. 

12  27 

13  2 


Auguft; 


•'i 


:i'i 
i  t 


'i.: 


ii|,  ?i 


ill 


ii'   i 


nir 


m-l  mm 


mm 

WW 


J  40 


APPENDIX. 

Auguft  the  twentieth,  at  midnight,  the  fun's  meridian 
altitude  by  Mr.  Harvey,       2°  25'  00" 

Dip  —  3    49 

2    21     II 

Semidiametcr  +    15    52 


Ahitudc  of  the  Sun's  center  2    37       3 

Co.  Declin.  77    31     26    • 


App.  Latitude  80      8    29 
Refr.  by  the  tables        16    44 

t 

True  Latitude  79    51    45 

Hakluyt's  Head-land  SBE 

Cloven  ClifF EBSiS 

Variation    -  -   -    -    19°  30'  S. 

It  may  not  be  improper  to  mention  here  that  Baffin,  in 
161 3,  made  an  obfervation  of  the  refra£tion  when  the  fun 
was  in  the  horizon,  in  latitude  78°  46',  which  alfo  agrees 
exa<ftly  with  Dr.  Bradley's  tables.  It  may  therefore  be 
prefumed  that  the  refractions  in  the  higher  latitudes  follow 
the  fame  law  as  in  thefe. 
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Specific  Gravity  of  Ice,  tried  by  Dr.  Irvmg. 

A  piece  of  the  moft  denfe  ice  he  couW  find,  being  im- 
merfcd  in  fnow  water,  thermometer  thirty-four  degrees, — 
fourteen  fifteenth  parts  funk  under  the  furface  of  the 
water. 

In  brandy  juft  proof,  it  barely  floated:  in  reftified 
fpirits  of  wine  it  fell  to  the  bottom  at  once,  and  diflblved 
immediately. 


"September  the  fourth,  at  two  in  the  afternoon,  we  founded 
with  all  the  lines,  above  eight  hundred  fathom.  Some 
time  before  the  lalt  line  was  out,  we  perceived  a  flack, 
and  that  it  did  not  run  off  near  fo  quick  as  before.  When 
we  got  the  lines  in  again,  the  firft  coil  came  in  very  eafily, 
and  twenty  fathom  of  the  next,  after  which  it  took  a 
great  drain  to  move  the  lead ;  a  mark  was  put  on  at  the 
place  where  the  weight  was  perceived,  and  the  line 
meafured,  by  which  the  depth  was  found  to  be  fix  hun- 
dred and  eighty-three  fathoms.  The  lead  weighed  above 
one. hundred  and  fifty  pounds,  and  had  funk,  as  appeared 
by  the  line,  near  ten  feet  into  the  ground,  which  was 
a  very  fine  blue  foft  clay.     A  bottle  fitted  properly  by 

Y  Dr. 


ri 


u  r- 


I'l''  'M 


U1,Z 
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Dr.  living  (none  of  thofc  fent  out  having  given  fatisfa£tion) 
was  let  down,  fartened  to  the  line,  about  two  fathon\ 
from  the  lead.  A  thermometer  plunged  into  the  water 
from  the  bottom  flood  at  forty  degrees : — in  water  from  ' 
the  fiirface  at  fifty-five  degrees;— -in  the  (hade,  the  heat 
of  the  air  was  fixty-fix  degrees. 


IZxpcriments  to  find  the  Temperature  of  the  Water  at  different  Depths, 
made  with  Lord  Charles  Cavendifli's  Thermometer. 

Day  "1  tnc 
Moiuh. 

Ut'pth  in  Fathoin- 
to  which  it  \v;ib 
funk. 

1  fiiipciaturc  '  ot 
the    Water    as 
flicwn    l)y   the 
Inilrumcnt. 

Corrci'tion  tor 
Comprcirion 
and  unequal 
Exp;-.nfionof 
Spirits. 

rtmj)eraturc      ot 
the  Sea  at  the 
greateft    Depth 
to  which  it  was 
funk,  corretfted 
for  CoinpreiTion 
and  Expanfion. 

Heat  ot  the 
Air. 

June      20 

30  A.M. 

P.M. 

Auguft   31 

780 
118 

(^73 

30 

33 

22 

0 

II 
I 

0 
10 

0 
• 

26 

31 

33 

32 

• 

481 
40  f 

44i 
59i 

It  appears  from  the  Experiment  of  July  ift,  in  which  the 
Inftrument  was  compared  wi  h  Fahrenheit's  ThermOi.ieter  at 
different  Heats,  that  the  Experiment  cannot  be  depended  on 
to  lefs  than  two  or  three  Degrees,  as  the  Refults  drawn  from 
the  different  Comparifons  would  differ  by  about  five  Degrees. 
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Experiments  to  determine 

the  Temperature  of  the  Water  at  different  Depths  of  the 

Se?,    and  Quantity  of  Salt  it  contains ;  made  with  the  Bottle  fitted  by'Dr.  Irving.| 

A  Measure,    containing 

29  Ounces   eg  Grains  of  pure  Snow-water,  was  ufed   as  a 

Standard  ;  Thermometer  59%  Barometer  30,06. 

Day  ot  the 

V\'ei(4ht  ot 

Depth   ill 

Thermometer 

Thermometer 

Thennomcier 

Weight 

Latitud',',  &c. 

Month. 

the 

Fathoms. 

at  the 

in     Water 

in  the  Air. 

of  the 

Water. 

Surface. 

from      the 
Bottom, 

Salt. 

^7n 

Oa.     Grs. 

0 

0 

0 

Gr?, 

0      / 

June    I 

29    404 

59 

393 

(■51   31  Nore 

[54     8     Oif    Flam- 

y 

30          2 

500 

borough  Head. 

II 

32 

5» 

49 

55 

iz{ 

29    440 

Surface 

50 

50 

490 

1 60  Off  Shetland. 

29    442 

^5 

44 

490 

26 

29    462 

36 

496 

74  At  Sea. 

July  3 

29  454 

40 

44 

500 

78 

^9 

29  369 

44 

476 

80  Near  the  Ice. 

Aug.   4 

30     >5 

60 

36 

39 

31 

5'o 

80  30  Under  the  Ice. 

3^ 

12  360 

80 

51 

48 

220 

Sept.  4 

12  365 
12  365 

683 

55 

40 

66| 

192 
216 

yS       At  Sea. 

7 

56 

57 

SO 

60 

60  14 

Sea  water  taken  up  at  the  back  of  Yarmouth  Sands,  was 
in  the  following  ratio  to  diftilled  water : 

02.     dwts.       grs. 

Sea-water    -  -  -    21    16   13,7!    ,  ^ 

-r^-n-n   i  r     f Thermometcr,  53  j 

Diftilled  water        21416J  y  jo  ^ 

which  is,  as  10192  :    10477,7;    or,  as   i:   1,02803. 

The  quantity  of  dry  fait  produced  from  the  above  water, 

was  13  dwts.  15  grs. ;  it  appears,  therefore,  that  fea- water 

contains  more  air  than  diftilled  water. 
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APPEND  I  X. 
T  he  refults  of  the  experiments  made  with  Lord  Charles 
Cavcndifli*s  thermometer,  and  thofc  with  the  bottle  fitted 
by  Dr.  Irving,  differ  materially  as  to  the  temperature  of 
the  fea  at  great  depths ;  I  fhall  give  au  account,  there- 
fore, of  the  precautions  ufcd  by  Dr.  Irving  to  prevent  the 
temperature  from  being  altered,  as  well  as  of  the  allowance 
made  by  Mr.  Cavendifli  for  compreflion,  as  they  commu- 
nicated them  to  me. 

The  following  is  the  account  of  the  precautions  taken  ^ 
by  Dr.  Irving  to  prevent  the  temperature  of  the  water 
being  changed  in  bringing  np  from  the-  bottom: . 


« 

U 
u 
<( 
(( 


\Um  i^ir:H-^^i 


"  The  bottle  had  a. coating  of  wool,  three  inches  thick, 
which  was  wrapped  up  in  an  oiled  fkin,  and  let  into  a 
leather  purfe,  and  the  whole  inclofed  in  a  weH-pitched 
canvafs-bag,  firmly  tied  to  the  mouth  of  the  bottle,  f6 
that  not  a  drop  of  water  could  penetrate  to  its  furface. 
A  bit  of  lead  (haped  like  a  cone,  with  its  bafe  downwards 
and  a  cord  fixed  to  its  fmall  end,  was  put  into  the  bottle; 
and  a  piece  of  valve  leather,  with  half  a  dozen  flips  of 
thin  bladder,  were  flrung  on  the  cord,  which,  when 
pulled,  effedually  corked  the  bottle  in  the  infide.'* 
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The  following  is  Mr.  Cavendi(h*8  account  of  the  cor- 
rcdlions  to  be  made  for  Lord  Charles  Cavendifh's  ther* 
mometer. 


"  The  Thermometer  ufed  in  thefe  experiments  is  fully 
"  defcribedin  the  Philofophical  Tranladlions,  Vol.  L.  Pag? 
"  308 ;  fo  that  I  imagine  it  is  unneceflary  to  mention  it 
*•  here.  But  fince  the  publication  of  that  volume,  the  late 
**  Mr.  Canton  difcovered,  that  fpirits  of  wine  and  other 
"  fluids  are  compreflible ;  which  muft  make  the  thermometer 
"  appear  to  have  been  colder  than  it  really  was,  and  renders 
"  a  correction  neceflary  on  that  account.  There  is  another 
"fmaller  corredion  necefTary,  owing  to  the  expanfion  of 
"  ipirits  of  wine  by  any  given  number  of  degrees  of 
**  Fahrenheit's  thermometer  being  greater  ia  the  higher 
"  degrees  than  the  lower.  As  the  method  of  computing 
**  thefe  two  corrections  is  not  explained  in  that  paper,  it 
"  may  be  proper  juft  to  mention  the  rule  which  was  made 
"  aife  of  in  doing  it.. 

•*'In  adjufting  the  degrees  on  the  fcale  of  this  thermow- 
**  meter,  the  tube  was.  intirely  full  o^  Mercury,  or  the 
"  Mercury  flood  at  no  degrees  on  the  fcale,  when  its  real  heat 
"  was  65**  of  Fahrenheit.  Let  the  bulk  of  the  Mercury  con- 
**  tained  at  that  time  in  the  cylinder  be  called  M,  and  that 
"  of  the  fpirits,  S;  let  the  expanfion  of  fpirits  of  wine  by 
**  1°  of  Fahrenheit,  about  the  heat  of  65°,  be  to  its  whole 
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«'  bulk  at  that  heat,  as  i  to  i ;  and  let  its  expanfion  by  one 
*'  deforce  at  any  other  heat,  as  ^^'^x,  be  to  its  bulk  at  65 ', 
*'  as  Jx  1  — 7/ V  to  I ;  let  the  expanfion  of  Mercury  by  one 
*'  defrrce  of  heat  he  to  its  bulk  at  65°,  as  m  to  i  i  and  let 
ii  ^1±J^'  be  called  G ;  let  the  compreflion  of  fpliits  of 
"wine  by  the  prefilire  of  100  fathom  of  fca- water, 
"  when  the  heat  of  the  fpirits  is  nearly  the  fame  as 
»*  that  of  the  fea  at  the  depth  to  which  the  thermo- 
"  meter  was  let  down,  be  to  its  bulk  at  65",  as  C  to  i  j 
"  the  compreflion  of  the  Mercury  is  fo  fmall  that  it  may 
"  be  negle£led  ;  let  the  thermometer  be  let  down  N 
**  hundred  fathom,  and  when  brought  up  and  put  into  water 
**  of  65°— F  degrees  of  heat  let  the  Mercury  in  the  tube 
<*  ftand  at  E  degrees;  confequently  the  heat,  as  fhewn  by 
"  the  thermometer,  is  65°— F— E:  and  let  the  real  heat  of 
**  the  fea  at  the  depth  to  which  it  was  funk  be  65 — jfdegrees; 
«  then65W=65 -F-E+^-Hi|p±?+c2ii^_ 

^*  In  this  thermometer  S=i  160 ;  M=97 ;  the  expanfion  of 
•'  the  fpirits  ufed  in  making  it  by  i**  at  the  heat  of  65%  was 

<*  found  to  be  -^.  of  their  bulk  at  that  heat;  that  is  j  = 

1700 
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1786'  '"      11500' 


m  =  — ^  ;  therefore  G=  1,01 3.  From  M.  De Luc's 

1 1500'  '     "^ 

*♦  experiments  *  it  appears,  that  the  expanfion  of  fpirits  of 
"  wine  by  i"*  at  any  degree  of  heat,  as  65" — x,  is  to  its 

**  expanfion  by  1°  at  65°,  nearly  as  1  —  -^  to  i :    there* 

"**  fore,  ci  =-J- .  The  comprefllbility  of  the  fpirits  ufed  for 
"**  this  thermometer  at  the  heat  of  58°,   was  found  to  be 

*  Modifications  de  rAtmofphere,  voK  I.  page  X5«. 

exactly 
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"  exaflly  the  fame  as  Mr.  Canton  determines  it  to  be  at  that 
•*  heat ;  andtherefore  its  compreflibility  at  all  other  degrees 
"  of  heat  is  fuppofed  to  be  the  fame  as  he  makes  it.  Ac- 
"  cording  to  his  experiments  *,the  compreflion  of  fpirits  of 
"  wine  by  the  preflure  of  29!  inches  of  Mercury  at  the 
"  heat  of  32",  /W  eji,  nearly  the  heat  of  the  fea  in  thefe  ex- 
"  perimen::s,  is  5Qi  millionth  parts  of  its  bulk  at  that  heat ; 

**  therefore  ^  =  1,9  and  65  — ^^  =  65  —  F  —  E  +  Nx 

V.  X  h  fF-f  A'  ,    N  X  i.Q  X  "F+li  »» 
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Observations  made  by  Dr.  Irving  of  the  heat  of  the  fea 
agitated  by  a  gale  of  wind,  and  that  of  the  atmofphere, 

September  the  twelfth,  the  thermometer  plunged 
into  a  wave  of  the  fea,  rofe  to  62°;  the  heat  of  the 
atmofphere  50". 

• 

This  experiment  was  frequently  repeated  during  the 
gale,  and  it  gave  nearly  the  fame  difference.  At  night, 
when  the  weather  became  moderate,  the  heat  of  water 
30  fathoms  below  the  furface  was  $5°  3  ^^^  furface  and 
the  atmofphere  were  54°. 

September  the  twenty-fecond.  The  fea- water  was  60°; 
the  atmofphere,  59°:  the  wind  at  SW,  a  frefli  gale. 

•  Pnilofophical  TranfaJlions,  Vol.  LIV.  page  261. 


'47 


r  \ 


Observations 


.('f' 


148 


APPENDIX. 


Observations  for  determining  the  height  of  a  Mountain 
in  Latitude  79"  44';  by  the  Barometer,  and  Geome- 
:  trical  Meafurement. 

'Obfervations  taken  by  the  Barometer,  by  Dr.  Irving. 

AUGUST    the   eighteenth,    the  day    remarkably 
-^  ^  clear : 
At  6''  in  the  morning,  the  barometer  by  the  fea      jnche,. 

fide  flood  at         -         -         -        -         -      30,040 
The  thermometer  50"* 
tOn  the  fummit  of  the  mountain,  about  an  hour 

and  three  quarters  later  than  the  firft  obfcr- 

vation  below,       -----      .28,266 
Thermometer  42** 

About  an  hour  later  at  the  fame  place       -     -      28,258 
Thermometer  42" 
By  the  fea  fide,  where  the  firft  obfen^ation  was 

made,  and  about  three  hours  later       -      -      30,03^8 
Thermometer  44* 


Height  of  the  mountain  calculated  by  M.  De  Luc  from 

1585  feet 

1592 


the  firft  obfervation 

From  the  fecond  obfervc'tion 

Mean         -         -         ^ 


1588!  feet 
Me.'.ns 
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Means  ufed  to  afcertain  the  Height  of  the  Mountain 

Geometrically. 


A  point  was  fixed  upon,  in  the  moft  convenient  place 
th'e  ground  would  admit  of  between  the  fummit  of  the 
mountain  (a  well-defined  objed)  and  the  fca  fide ;   from 
hence,  in  a  right  line  from  the  mountain,  a  llaff  was  placed 
at  the  fea  fide,  by  a  Theodolite  made  by  Ramfdcn,   with 
two  telcfcopes  and  double  Vernier  divifions.    The  inlhu- 
ment  was  carefully  adjutted  j  firtt,  by  levelling  the  ftand 
with  a  circular  level,  and  afterwards  the  whole  inftrument 
by  the  crofs  levels.     From  hence  (A)  at  right  angles  to 
the  ftation  at  the  fea  fide  (C)  and  the  top  of  the  mountain 
(Ej,  a  bafe  was  meafured   each  way  to   (B)   and   (D)   of 
eight  lines  of  feventeen  fathom  each  ;  in  all,  five  hundred 
and  forty-four  yards.     The  divifions  of  both  the  Verniers 
were  carefully  examined,  both  at  fctting  off  the  ftation  by 
the  fea  fide,   and  thofe  at  the  extremities  of  each  bafe, 
the  fixed  telefcope  being  kept  diredled  to  the  fummit  of 
the  mountain,  and   the  moveable  one  direded  at  right 
angles  each  way,  both  divifions  of  the  Vernier  coinciding; 
exadlv.     Station  ftaves  were  fixed  perpendicular  by  the 
vertical  hair  of  the  telefcope.  The  altitude  of  the  mountain 
was  then  taken  with  the  vertical  arch,   as  a  means  of  de- 
tecting any  error  in  the  obfervation,  and  was  founcl  to  be 
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8"*  50'.  The  diftance  not  enabling  me  to  take  the  de- 
preflion  of  any  particular  part  of  the  ftalf  by  the  fea  fide 
under  the  land  on  the  other  fide  accurately,  I  Tent  a  man 
to  ftand  clofe  before  it,  and  took  the  depreflion  nearly  to 
his  eye,  which  was  found  to  be  1°  54'.  The  inftrument 
was  then  removed  to  the  ftation  on  the  right  (B).  The 
inftrument  being  adjufted  with  the  fame  precautions  as 
before,  and  the  fixed  telefcope  pointing  to  the  center 
ftation  (A);  the  angle  to  the  mountain  was  84°  58',  the 
angle  to  the  ftation  by  the  water  fide  (C)  294''  44'.  The 
inftrument  was  then  removed  to  the  ftation  by  the  fea  fide 
(C),  the  flime  precautions  ufed  in  adjufting,  and  the  fixed 
telefcope  pointing  to  the  center  (A)  in  one  with  the 
mountain,  the  angle  to  the  ftaff  on  the  right  (B)  was 
24°  44'.  Intending  to  make  the  triangle  BCD  ifofceles, 
and  imagining  there  might  be  fome  little  error  from  the 
unevennefs  of  the  ground,  I  fet  off  on  the  theodolite  an 
angle  equal  to  the  laft,  having  a  perfon  ready  with  a 
ftaff  on  the  bafe  line  to  fix  it  where  that  angle  fhould 
intcrfedl  on  looking  through  the  telefcope ;  I  found  it  cut 
cxadly  at  the  ftaff  D  335°  16',  and  from  thence  concluded 
the  meafure  of  the  bafe  to  be  exadt.  I  then  took  the  alti- 
tude of  the  mountain  by  the  vertical  arch  7°  44'.  I  then 
removed  the  inftrument  to  the  ftation  (D)  to  take  the  third 
angle  ;  but  from  the  badnefs  of  the  ground,  I  could  not 
place  the  inftrument  exadlly  over  the  fpot  where  the  ftaff 
ftood  ;  from  hence  I  took  the  third  angle  of  the  triangle; 
the  fixed  telefcope  pointing  to  (A)  and  the  fame  precau- 
7  tions 


APPENDIX, 
tions  of  adjuftment  being  obferved,   the  angle  to  C  came 
out  65°  15' ;  lefs  by  one  minute  than  it  fhould  have  been. 
I  then  took  from  the  fame  place  the  angle  to  the  moun- 
tain (E)  275"  i';   more  by  one  minute  than  the  corrc- 
fponding  angle  at  the  oppofite  llation  (B) :  but  the  errors 
correal  ing  each  other,  the  whole  angle  CDE  =  i50°  14'= 
the  whole  angle  C  B  E. 
By  the  triangle  ABC,  AC  comes  out  1771,4  feet : 
By  the  triangle  ABE,  AE  comes  out  9265,0  feet: 
Therefore  the  diftance  CE  is        -        11036,4  feet. 
Angle  of  the  mountain's  elevation  feen  from  C     7°  44^: 
Height  of  the  mountain  above  C         -         1498,8  feet: 
4-  height  of  C  above  the  water's  edge  5 : 

Height  of  the  mountain  above  the  water's  edge  1503,8  feet. 

I  prefer  this  obfervation  to  the  others,  becaufe  the  three 
angles  of  the  triangle  ABC  came  out  exa<9:ly  180  degrees 
by  the  obfervation.  The  diftance  A  C  found  by  the  com- 
putation, differed  only  four  feet  from  that  by  the  meafure ; 
but,  the  ground  being  uneven,  I  did  not  depend  upon  the 
meafure,  but  took  it  merely  as  a  check  upon  the  operation, 
to  detedt  an  error,  in  cafe  of  any  great  difference. 
The  diftance  found  by  the  fimilar  triangles 
BCE  and  CDE  comes  out  -  11037  ^^^^5 

The  angle  of  the  mountain's  elevation  feen 

from  A  was  -  -  8°  50' ; 

Hence  the  height  of  the  mountain  above 

A  was  found  -  -  -         1439,8  feet: 

Deprcfllon  of  C  feen  from  A  was     i "  54'; 

Z  2  Hence 
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Hence  the  height  of  A  above  C  is         -         58,7   feet ; 
Height  of  the  mountain  above  C  1498,5  feet: 

4"  height  of  C  above  water's  edge  -      '55 

Height  of  mountain  above  the  level  of  the  fea  1^02,5  feet; 
which  differs  from  that  found  by  the  fingle  angle  three 
tenths  of  a  foot. 

I  cannot  account  for  the  great  difference  between  the 
geometrical  meafure  and  the  barometrical  one  according 
to  M.  De  Luc's  calculation,  which  amounts  to  84,7  feet. 
I  have  no  reafon  to  doubt  the  accuracy  of  Dr.  Irving's  ob- 
fervations,  which  were  taken  with  great  care.  As  to  the 
geometrical  meafure,  the  agreement  of  fo  many  triangles, 
each  of  which  muft  have  deteded  even  the  fmalleft  error, 
is  the  moft  fatisfa£tory  proof  of  its  corredlnefs.  Since  my 
return,  I  have  tried  both  the  theodolite  and  barometer, 
to  difcover  whether  there  was  any  fault  in  either,  and  find 
them  upon  trial,  as  I  had  always  done  before,  very 
accurate.  , 
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Observations  for  determining  the  Acceleration  of  the 

Pendulum. 


Defcrlption  of  the  Pendulum  with  which  the  Obfervations 
were  made,  by  Mr.  Gumming. 

"  ^T^HE  apparatus  with  which  the  following  experi- 
"  -■-  ments  were  made,  was  prepared  for  the  voyage 
"  with  all  the  care  which  the  fliortnefs  of  the  time 
"  would  admit,  and  particular  attention  was  paid  to  its 
"  fimplicity.  The  pendulum  was  that  which  the  late  Mr. 
"  George  Graham  had  conftrudled,  to  afcertain  the  exad: 
"  diftance  between  the  center  of  motion  and  center  of 
"  ofcillation  of  a  pendulum  to  vibrate  feconds  at  London, 

"  The  ball  is  a  fphere  of  folid  brafs,  whofe  diameter  is 
*'  three  inches  and  ninety  two  hundredth  parts  of  an  inch ; 
"and  whofe  weight  is  nine  pounds  and  one  quarter. 

"  The  rod  is  a  round  ftecl  wire,   one  tenth  of  an  Inch 

"  thick,  and  is  fo  firmly  fcrcwed  into  the  ball,    that  it 

"  cannot  be  unfcrewed  by  hand,  nor  the  length  of  the 

pendulum  altered  without  the  application    of  proper 

inftruments  for  that  purpofe,   there   being  no  adjufni-ig 

"  fcrew  as  in  clock-pendulums, 
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**  The  axis  of  the  pendulum  is  of  hard-tempered  fteel, 
'*  nearly  two  inches  long,  and  moves  on  angular  or  knifc- 
*'  pivots,  whofe  edges  are  formed  with  great  care,  fo  as  to 
"  lie  exaftly  in  the  fame  right  line  ;  the  pivots  are  formed 
"  nearly  to  an  angle  of  thirty-eight  degrees  from  the  edge 
"  to  the  back ;  the  (harpnefs  of  the  edges  is  taken  off, 
*•  and  they  are  carefully  rounded,  fo  that  the  lower  parts 
"  of  both  (on  which  the  pendulum  moves)  form  parts  of 
"  one  continued  cylinder,  whofe  diameter  is  rather  lefs 
"  than  the  two  hundredth  part  of  an  inch. 
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"  Thofe  pivots  move  in  angular  notches  made  in  two 
pieces  of  hardened  fteel,  each  a  quarter  of  an  inch  thick ; 
the  notches  are  formed  to  an  angle  of  one  hundred 
and  twenty  degrees,  with  their  bottoms  fomewhat 
rounding,  and  formed  fo  that  the  whole  length  of  the 
pivot  has  an  equal  bearing  in  them ;  the  ends  or  extremi- 
ties of  the  pivots  are  Hoped  from  the  edges  on  which 

\ey  move,  towards  the  backs,  or  upper  fide;  and 
two  plates  of  hardened  fteel  are  fcrewed  againft  the 
angular  notches  in  which  the  pivots  move,  fo  as  to 
confine  them  always  to  the  fame  place  in  the  notches, 
and  prevent  fuch  irregularities  as  might  otherwife  happen 
if  the  fhoulders  of  the  pivots  fhould  chance  to  touch. 


**  Towards  one  end  of  the  axis  is  pierced  an  oblong 
**  fquare  hole,  from  the  upper  to  the  under  fide,  into 
*'  which  the  upper  end  of  the  pendulum  rod  (having  its 

"  fides 
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fides  fomewhat  flattened)  is  fitted,  without  fhake,  but 

*  in  fuch  manner  that  it  moves  freely  therein  from  back 

*  to  front,  round  a  fteel  pin   which  pafles  horizontally 

*  through  it  and  the  axis,    that  both  the   pivots  may 

*  have  an  equal  bearing,   and  the  pendulum  may  hang 

*  truely  perpendicular,  without  any  tendency  to  bend  its 
'  rod,  and  by  that  means  alter  its  time  of  vibration,  even 
'  though  the  axis  be  not  accurately  adjufted  to  a  level 

*  pofition :   The  error  which  might  arife  from  accidental 

*  fridlion  on   the   above  fuppofition,  of  an   inaccurate 

*  levelling  of  the  axis,  is  obviated  by  means  of  the  fteel 

*  plates  againft  which  the  very  central  point  of  the  loweft 

*  pivot  muft  in   fuch  cafe  adl. 


^^S 


"  To  the  other  end  of  the  axis,  is  fcrewed  a  pair  of 

*  pallets,  conftrudted  nearly  on  Mr.  Graham's  principle 
'  of  the   chad-beat^    but  differing  from  it   in  having  a 

*  degree  of  recoil  which  tends  to  render  the  longer  vibra^ 

*  tions  of  the  pendulum  as  quick  as  the  fhorter:  but 

*  this  precaution  is  the  lefs  neceflary,  becaufe  the  weight 

*  which  keeps  the  machine  in  motion  is  fo  adjufted,  as 

*  to  make  the  angle  of  conftant  vibrations  as  nearly  as 

*  polfible  the  fame  with  the  angle  of  fcapement ;  that  is, 

*  to  make  the  vibrations  the  fliorteft,    that   will  admit 

*  of  the  wheel  to  efcape  the  pallets :  by  this  means, 
'  if  the  oil  applied  fhould  become  glutinous,  fo  as  to 
'  diminifh  the  adlion  of  the  wheel  ck.  the  pendulum,  or 

*  if  any  other  clrcumftance  fliould  happen  to  fliortcn  the 
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"  arc  of  vibration  of  the  pendulum,  the  weight  which 
"  keeps  it  in  motion  mull  be  incicMfcil,  till  it  is  found  jull 
"  fufiicient  to  keep  the  machine  going;  by  which  means 
**  there  is  a  certainty  that  the  pendulum  vibrates  fmiilar 
*'  arcs  in  each  experiment,  even  if  the  obferver  fhould  not 
<'  attend  to  that  circumltancc. 


I   : 


"  The  fwing-wheel  is  made  cf  tempered  ftcel,  and  the 
*'  points  of  its  teeth  are  left  much  thicker  than  they 
**  ufually  are  in  clocks,  in  order  to  avoid  accidents ;  it 
"  has  thirty  teeth,  and  carries  with  it  a  divided  circle 
**  which  fliews  fcconds. 


"  On  the  axis  of  the  fwing-wheel  there  is  a  pinion,  on 
*'  which  another  wheel  adls  ;  and  in  the  axis  of  this  lalt, 
*'  there  is  a  fmall  pulley,  in  the  groove  of  which  is  applied 
**  the  line  which  keeps  the  machine  going,  by  means  of 
"  a  weight  and  counter- weight,  in  the  manner  defcribed 
"  by  Huygcns  in  the  eighth  and  eighteenth  pages  of  his 
"  Horoioghwi  ojciliaiorium :  this  method  is  the  fimpleft 
*'  of  any  tor  keeping  the  wheels  in  motion  while  the 
"  weight  is  winding  up,  and  is  p'-.'culiarly  advantageous 
*'  in  fuch  machines  as  this,  vvnith  require  frequent 
"  winding :  the  weight  applied  to  this  machine  was  fix 
"  ounces  Troy,  which  v/ith  a  defcent  of  thirty- two  inches 
"  kept  it  gomg  for  three  hours,  with  a  vibration  of  three 
"  degrees. 
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APPENDIX. 

"  The  whole  is  contained  in  a  ftrong  brafs  frame, 
fcrewed  on  the  top  of  a  three-legged  wooden  ftand, 
three  feet  four  inches  high  :  the  front  legs  extend  three 
feet  eight  inches  in  the  dire^lion  of  the  vibration,  and 
the  back  leg  extends  three  feet  four  inches  from  each  of 
the  front  legs,  at  which  diftance  the  three  legs  are 
fo  connedled  at  bottom,  by  horizontal  rods,  that 
they  cannot  poflibly  alter  their  relative  pofition ;  by 
thefe  means  the  point  of  fufpenfion  of  the  pendulum 
is  rendered  much  more  immovable  than  cou'J  i)e 
done  in  any  portable  clock  having  a  cafe  of  the  ufual 
dimenfions,  without  great  trouble,  and  an  apparatus  ill 
fuited  for  experiments  of  this  nature.  ^ 

"  In  the  middle  of  the  horizontal  bar  that  conne^fls  the 
front  legs  is  fixed  a  piece  of  (ilvered-glafs,  by  means  of 
which  the  whole  machine  is  readily  adjufted  to  its 
proper  pofition :  the  lower  part  of  the  pendulum* 
ball  hangs  dircdlly  over  this  mirror,  on  which  is  drawn 
a  line  from  back  to  front ;  and  when  the  image  of  a 
fmall  pin,  which  is  fcrewed  into  the  lower  part  of  the 
pendulum,  is  feen  bifefted  by  this  line  viewed  dire£lly  in 
front,  the  pofition  of  the  machine  is  properly  adjufted. 


"  On  the  back  leg  of  the  ftand,  immediately  behind  the 
pendulum,   is  a  hook  to  hang  a  thermometer  on,  for 
making  frequent  obfervations  of  the  temperature  of  the 
"  air.  In  order  to  prepare  for  an  experiment,  the  pendulum 
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"  is  made  to  vibrate  till  60  on  the  fecond-circle  comes  to 
«  the  index,  and  is  then  to  be  held  at  the  extremity  of 
"  its  vibration  by  a  trigger;  on  prefllng  which  with  the 
"  fnger,  the  pendulum  is  difengaged  in  an  inftant :  hence 
»*  the  vibrations  mull  be  of  equal  extent  in  every  experi- 
"  ment, 

"  The  wooden  ftand  which  fupports  the  pendulum  is 
"  fo  conftru£ted,  that  it  forms  an  oblong  fquare  box,  in 
"  which  the  pendulum,  with  every  part  of  its  apparatus, 
"  is  with  great  facility  and  expedition  packed  ;  fo  fecurely 
"  that  no  part  can  receive  damage ;  and  the  whole  is  fo 
"  portable,  that  it  may  with  eafe  be  carried  on  a  man's 
"  fhoulder  to  any  acceffible  place. 

"  This  pendulum  immediately  before  the  voyage  was 
"  compared  with  a  well-regulated  eight-day  clock,  and  in 
"  twelve  hours  its  beat  did  not  differ  fenfibly  from  that  of 
**  the  clock;  Fahrenheit's  thermometer  being  then  at  60V* 


I-  ii 


July  the  fixteenth  the  Pendulum  and  the  Equatorial  In- 
ftrument  were  landed  on  a  fmall  rocky  ifland  in  latitude 
79*  50'  N;  and  the  pendulum  being  carefully  fet  up  in 
a  fmall  tent  ereded  for  that  purpofe,  and  its  pofition  truly 
adjufted,  a  thermometer  was  fufpended  on  the  hook 
behind  the  pendulum- rod  ;  and  the  pendulum  being  re- 
2  peatedly 


I 
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peatedly  put  in  motion,  it  was  found  to  Hop,  till  a  muflcet 
bullet  and  a  half  was  added  to  the  weight,  which  was 
found  fufficient  to  keep  it  in  motion ;  when  it  was  thus 
found  to  continue  its  vibration,    it  was  locked  by  the 
trigger  at   60".     The  equatorial  inltrument  was  fct  up 
on  a  bafis  of  folid  rock,  and  being  in  this  cafe  to  be  ufed 
only  as  a  tranfit  inftrument,  no  attempt  was  made  to  adjuft 
it  either  to  the  latitude  or  meridian  of  the  place ;  but  the 
azimuth  and  equatorial  circles  being  truely  levelled,   the 
telefcope  was  direded  towards  the  fun,  and  fo  elevaicd 
that  it  fhould  pafs  as  near  as  poflible  through  the  middle 
of  the  field.     The  inftrument  being  thus  prepared,  the 
Weft  limb  of  the  fun  was  obferved  to  touch  the  Ealt  fide 
of  the  vertical  wire  in  the  telefcope  at  5''  19'  28'  in  the 
afternoon,  by  the  watch ;  and  at  the  fame  inftant  the  pen- 
dulum was  unlocked,  and  kept  vibrating  till  after  the  fun 
had  completed  its  revolution,    and  its  Weft  limb  was 
again  feen  to  touch  the  fame  fide  of  the  vertical  wire. 
From    the    vertical   pofition   of    the    wire    and   the 
time  of  the  day,    the    fun's    mocion  had   a   degree  of 
obliquity  with  refpeft  to  the  wire,  which  muft  occafion 
its  diameter  to  take  a  longer  time  in  pafling  than  if  it 
croffed  the  wire  at  right  angles:    tliis  pofition   of  the 
wire,  together  with  the  change   of  the  fun's  declina- 
tion, prolong  the  time  of  the  fun's  coming  again  to  the 
wire ;  fo  that  there  was  an  interval  of  twenty-four  hours, 
forty-nine  feconds  and  a  half,  from  the  time  that  the  fun's 
limb  touched  the  wire  on  the  fixtcenth  day  of  July,  to 
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the  time  of  its  return  to  the  fame  wire  on  the  feventecnth 

day*. 

During  the  time  of  this  revolution  of  the  fun,  an  account 
was  kept  of  the  thermometer,  and  feveral  comparifons  made 
of  the  rate  of  the  going  of  the  pendulum  with  my  fecond- 
watch:  in  making  which,  I  always  took  the  time  by 
the  watch,  when  the  pekidulum  (hewed  60":  thefe 
comparifons  were  chiefly  intended  to  prevent  a  miftake  of 
a  whole  minute  in  eftimating  the  acceleration  of  the  pen- 
dulum, which  only  fliewed  feconds,  having  no  index  for 

minutes : 


*  July  the  fixtecntli  P.  M.  at  s^  19'  28"  by  the  watch :  the  angle 
S  between  the  vertical  and  circle  of  declination  was  10°  49 :  the 
fun's  altitude  20°;  its  declination  2i''8':  the  change  in  the  fun's 
declination  in  24'',  was  10'  1 1" :  hence  the  time  of  the  fun's 
coming  to  the  fame  vertical  hair  of  a  tclcfcope,  will  be  retarded 
44",i :   for  (by  Cotes,  /Ejiimatio  Errorumy  Theor.  35.) 


A»  fine  Z  P  or  cofinc  latitude,  — * 

Is  to  tang.  S.  10°  49' ;  — 

So  is  the  change  in  dcclin.  lo'  11"  fine, 

To  1 1'  1"  the  change  in  the  hor.  angle  line. 

Which  turned  into  time,  gives 

The  change  in  the  cijuation  of  time  is 


Therefore  the  interval  between  the  two  tranfits  is 
It  was  obferved  — —  ■ 

The  difference  is  the  gain  of  the  pendulum 


Comp.  Ar. 

0,75322 
9.28II7 
7,47161 

7,50600 

- 

44", » 

24' 

24 

5,4 

'  ^'    49,5 
(^)    4,5 

— 

(0  '5 

To 
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minutes :  and  as  a  candid  iaveftigation  of  a  matter  that 
had  (o  much  engaged  the  attention  of  tlie  beft  philofo- 
phers  and  mathematicians  was  the  only  objedl  of  my  wifl-),, 
I  judged  it  beft,  in  the  firft  place,  to  give  the  obferva- 
tions  juft  as  they  were  made,  reguLirly  numbered,  that 
they  may  be  readily  referred  to  from  the  following  tables, 
in  which  the  order  of  the  original  obfervations  is  varied, 
according  to  the  periods  of  time  between  each  pair  of  ob- 
fervations. By  thus  giving  the  foundations  on  which  thr 
concluiions  depend,  all  perfons,  who  chufe  it,  may  trace 
and  examine  every  ftep  towards  the  conclufion,  and  by 
that  means  be  enabled  to  deted  any  error  that  may  have 
crept  into  the  operation ;  or  draw  fuch  further  conclu- 
fions  as  their  ingenuity  may  fuggeft-  and  the  m^atcrials 
here  given  may  warrant.. 

To  find  the  time  of  the  fun's  diameter  pafHr.g  a  vertical  liair.     (Cotes,  MJl'm% 
Error.  Theor.  21.) 

,   „      e   rCofinc  declination  —  —  Comp.  Ar.  0,03024^ 

As  the  produft  of  \  ^^^._  ^  _  _  ^J^^^  ^^^  ^'^^3^^^ 

—  19.97298 

—  2,13226 


36  s 


^  Colinc  S. 

Is  to  the  produft  of  Radius  and  Cof.  Altitude ;  — 

So  is  the  fun's  diameter  in  time  I3S",6,  — • 


To  the  time  fought  — 

It  was  obfervcd 


139",!  =2'  I9",i         —  2,14326 

2'   2l",0 
Difference         i",9 


Although  the  obfervation  of  tlic  fun's  diameter  palling  the  wire  iiJis  no  immediate 
connexion  with  our  concluiion  ;  yet  the  agreement  between  the  calculated  and  the 
obfervcd  time  of  its  palling,   fcrves  to  fhow  tiiat  the  proper  allowance  was  made  for- 
tlic  obli<iuity  of  the  dircflion  in  which  it  i)a(icd  th»  wire. 
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Day  of  the 

N' 

Time  by  the 

Time  by  the 

Thermo- 

Remarks. 

Month. 



Ward). 

Petidulum. 

meter. 

h     '      /' 

// 

July  1 6th  1 

P.  M.  ; 

I 

5  19  28 

60 

50   { 

Equatorial 
iixed. 

2 

6  30  00 

491 

3 

7  00  00 

50 

4 

8  00  00 

49 

5 

8  30  00 

49 

6 

9  00  00 

45 

7 

9  30  00 

45 

8 

10  00  00 

45 

9 

II  00  00 

45 

10 

11  30  00 

481 

II 

12  00  00 

48I 

12 

i2   30   00 

46 

13 

12    39    14 

60' 

5» 

17th  A.M. 

H 

I    00    00 

50i 

•5 

2  55     9 

*6o' 

49 

16 

5    00    CO 

45 

^7 

6  00  00 

44 

18 

7  00  00 

49  i 

*9 

8  00  00 

47 

20 

9  00  00 

49i 

21 

II     2  23 

*6o* 

58i 

22 

12  00  20 

60 

56 

P.  M. 

23 

I  00  00 

•           • 

54 

24 

2  30  00 

•          • 

521 

25 

3  30  00 

•          • 

56 

26 

4  00  00 

•          • 

55i 

27 

4  46  loi 

60 

52i 

Tranfit      of 

28 

[5  19  24] 

4t 

the     Sun's 

Weft  limb. 

Tranfit      of 

29 

•    •     • 

25 

« 

the     Sun's 
Eaft  limb. 

- 

30 

5  24  9 

60 

5» 

It 
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It  has  already  been  faid  that  the  watch  was  ufed  only  to 
prevent  an  error  of  whole  minutes,  in  eftimating  the  time 
gained  by  the  pendulum  in  twenty- four  hours ;  the  exad 
period  of  twenty- four  hours  being  determined  by  the  revo- 
lution of  the  fun. 

In  order  to  obtain  the  acceleration  of  the  pendulum, 
the  original  obfervations  are  transferred  from  the  foregoing 
table,  to  that  which  follows,  for  the  convenience  of  ar- 
ranging them  according  to  the  length  of  the  intervals, 
beginning  with  thofe  of  the  (horteft  duration :  fo  that  the 
conclufion  from  each  period  becomes  a  check  upon  thofe 
that  follow. 
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In  this  table  the  firjl-  column  refers  to  the  original  obfer- 
vations, from  which  a  conclufion  is  here  to  be  drawa; 
thus,  in  the  firft  line,  we  find  27 — 30,  by  which  is  meant 
that  a  conclufion  is  to  be  drawn  in  this  line  from  obfer- 
vations 27  and  30,  that  is,  from  the  acceleration  of  the 
pendulum  from  four  hours,  forty-fix  minutes,  ten  feconds 
and  a  half,  to  five  hours,  twenty-four  minutes  nine  feconds 
in  the  afternoon,  July  17. 

Thefecond  column  exprefles  the  interval  of  time  by  the 
watch,  between  each  pair  of  obfervations  referred  to  in 
the  firft. 

T'he  third  column  {hews  how  much  the  pendulum 
gained  on  the  watch,  in  each  period  exprefled  in  the 
fecond. 

Ihe  fourth  column  fiiews  the  mean  height  of  the  Ther- 
mometer for  each  period. 
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T'hc  fifth  column  exprc/les  the  difference  between  this 
mean  height,  and  60°,  the  height  of  the  thermometer  at 
London  when  the  pendulum  was  adjufted. 

'Thefixth  column  (hews  the  contradlion  of  the  pendulum 
rod  by  the  degree  of  cold  expreffed  in  the  fifth  column, 
according  to  Mr.  Smf.aton's  experiments,  publiChed  in 
N°  79  of  the  Philofbphical  Tranfadtions  for  the  year 
1754. 

The  Jeventh  column  (hews  how  much  this  contraftion 
would  make  the  pendulum  gain  during  each  period  of  the 
fecond  column. 

'the  eighth  column  Ihews  how  much  the  pendulum 
would  have  gained  on  the  watch  in  each  period,  if  the 
thermometer  had  remained  at  60°,  and  therefore  no  con- 
tradllon  of  the  pendulum- rod  had  taken  place. 

The  ninth  column  {hews  how  much  the  watch  ought  to 
have  loft  in  each  period,  allowing  it  to  have  loft  uniformly 
at  the  rate  of  four  feconds  in  twenty-four  hours,  as  was 
obferved  by  the  tranfit. 

The  tenth  column  (hews  how  much  the  pendulum  would 
have  gained  on  the  watch,  in  each  period ;  allowing  for 
its  lofing  at  the  rate  of  four  feconds  in  twenty-four  hours, 
and  fuppofing  the  thermometer  to  have  remained  conftantly 
at  60°. 

The  eleventh  column  (hews  how  much  the  pendulum 
would  gain  per  hour  according  to  the  rate  of  acceleration 
given  in  the  tenth  column  for  each  period. 
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'urn  from  the  i6th  to  the  1 8th  of  July,  1773,  in  Latitude  79°  50'  N. 
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le  ot'adjuft- 
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the  Time  of] 
ation. 


Contraftion  of 
the  PcttJulum 
rod  by  the 
cold, in  parts 
of  an  Inch. 


Time  gained  on 
the  Watch  by 
the  contraftion 
of  the  Pentlulum 
rod. 
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Time  gained  by 
the  Penduhim  on 
the  Watch,  cor- 
reiSed  for  the 
Thermometer. 


Time  loft  by  the 
Watch,  accord- 
ing to  its  Kate 
of  going,  as  dc- 
teriiiined  by  the 
tranfit. 


// 


1,44 
2,97 

4.72 

10,56 
12,13 

i3o9 
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48,02 

17/V 
49.74 
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62,70 
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74.92 
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0,78 
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Watch's  lofing. 
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'It  appears  by  the  original  obfcrvatioris  that  the  pendu- 
lum began  its  vibrations  at  60",  the  iiiftant  in  which  the 
firil  limb  of  the  fun  was  obfcrved  to  touch  the  fide  of  the 
vertical  wire  in  the  tdefcope  of  the  Equatorial,  that 
is,  at  five  hours,  nineteen  minutes,  twenty- eight  feconds 
in  the  afternoon  by  the  watch,  on  the  i6th  of  July  ;  and 
by  every  comparifon  of  the  pendulum  with  the  watch, 
that  the  pendulum  was  conftantly  gaining  on  the  watch, 
and  in  a  period  of  twenty-four  hours,  four  minutes, 
forty-one  feconds,  had  gained  on  the  watch  feventy- 
nine  feconds ;  and  when  the  revolution  of  the  fun  was 
completed,  it  appeared,  that  the  watch  had  loft  four 
feconds  in  the  exadl  period  of  twenty-four  hours ;  there- 
fore, if  four  feconds  loft  by  the  watch,  be  fubtra6led  from 
feventy-nine,  the  time  gained  by  the  pendulum  on  the 
watch,  it  will  leave  feventy-five  feconds  for  the  time 
gained  by  the  pendulum  on  the  mean^  or  true  time,  no 
dedu(ftion  being  here  made  for  the  contraflion  of  the  pen- 
dulum-rod by  the  cold. 
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The  odd  fifteen  feconds  are  determined  by  obferving, 
that  the  pendulum  (hewed  four  feconds  and  a  half  exadly 
when  the  fun  had  again  returned  to  the  vertical  wire ;  fo 
that  this  period  is  determined  wholly  by  the  fun,  and 
totally  independent  of  the  watch ;  but  as  the  watch  is 
found  by  the  fame  obfervation  to  have  loft  only  four 
feconds,  recourfe  is  had  to  the  intermediate  comparifons 
of  it  with  the  pendulum,   which  clearly  (how  that  the 
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APPENDIX, 
pendulum  had  gained  one  whole  minutCy  together  with  the 
fifteen  feconds  determined  by  the  pendulum  and  the  revo- 
lution of  the  fun :  and  ahhough  it  appears  by  the 
eleventh  column  of  the  foregoing  table  that  the  watch  did 
not  lofe  uniformly  at  the  rate  of  four  feconds  in  twenty- 
four  hours,  yet  its  mean  rate  leaves  as  little  doubt  with 
regard  to  the  whole  minute  gained  by  the  pendulum,  as  if 
its  going  had  been  perfectly  uniform  during  the  whole 
time.  For,  if  from  the  fum  of  all  the  periods  in  the 
fecond  column,  and  of  all  the  accelerations  in  the  tenth,  a 
mean  rate  be  taken,  it  makes  the  acceleration  of  the  pen- 
dulum on  the  watch  to  be  80^,79  in  twenty- four  hours, 
which  dift'ers  from  the  acceleration  obferved  by  the  revo- 
lution of  the  fun  only  s'ilS'y  ^^^  ^''^"^  ^^^  ^^^^  of  going 
of  the  watch,  determined  by  the  revolution  of  the  fun, 
only  1^,79:  hence  there  can  be  no  poflible  room  to 
fuppofe  an  error  of  a  whole  minute. 
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Although  the  period  of  twenty-four  hours,  and  the 
rate  of  going  of  the  watch  for  that  time,  are  very  accu- 
rately determined  by  the  revolution  of  the  fun ;  it  may 
not  be  improper  here  to  take  notice,  that  from  a  mean  of 
fix  altitudes  of  the  fun,  taken  by  a  very  good  altrono- 
mical  quadrant  of  eighteen  inches  radus,  the  watch  was 
computed  to  have  loft  5"!,  in  twenty-four  hours,  which 
differs  from  the  rate  given  by  the  rcvolurion  of  the  fun 
only  1'^^;  this  may  ferve  to  fhew  how  far  tie  mean  of 
a  great  number  of  obfervations  by  the  lame  oblcrver  and 
3  iuftiument 
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inftrument  may   be   relied  on,  when  there  is  no  other 
obfervation  to  check  or  corroborate. 
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It  may  alfo  be  pioper  here  to  mention,  that  the  time 
by  the  watch  was  not  obfcrved  at  the  inftant  that  the  fun 
had  returned  to  the  vertical  wire,  and  at  which  the  pen- 
dulum was  obferved  to  fhow  4  i  feconds,  my  attention 
being  wholly  engaged  in  obferving  the  pendulum.  The 
watch  was  found  to  have  loft  77"  i  by  the  pendulum,  in 
twenty-three  hours,  twenty-fix  minutes,  forty-two  feconds 
and  a  half.  An  allowance  according  to  this  rate  for 
34  4"  (the  fupplement  of  the  laft  obfervation  by  the 
watch  to  the  time  of  the  fun's  paflage  when  the  pendulum 
file  wed  4"i)  amounts  to  i"j. 

From  whence  it  follows,  that  the  Weft  limb  of  the  fun 
touched  the  Eaft  fide  of  the  vertical  hair  at  five  hours, 
twenty  minutes,  thirteen  feconds  and  a  half,  by  the 
watch  *,  which  had  therefore  loft  four  feconds  in  twenty- 
four  hours. 

As  the  comparlfon  of  the  watch  and  the  pendulum  in 
this  one  inftance  is  not  from  aftual  obfervation,  at  the  in- 
Jlant^  but  fuppofes  that  the  watch  had  kept  for  thirty- 
four  minutes  to  the  fame  rate  of  lofing  at  which  it  had 
been  obfcrved  to  lofe  for  nearly  twenty-four  hours 
immediately  preceding;  the  time  by  the  watch  thm 
found  is  inferted  in    the  table  of  obfervations   within 
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hooks  to  Hiftlnguifh  it,  that  every  perfon  may  have  an 
opportunity  of  judging  how  far  it  ought  to  be  admitted. 
Upon  the  whole  it  appears,  that  by  the  revolution  of 
the  fun,  correfted  for  the  oblique  diredlion  in  which  it 
pafTed  the  vertical  wire  in  the  telefcope,  the  change  of 
declination  and  the  equation  from  the  time  of  its  Weft  limb 
touching  the  v/ire  on  the  1 6th,  to  the  time  of  its  touching 
the  fame  wire  on  the  17th  of  July,  that  the  pendulum 
gained  feventy-five  feconds  in  twenty-four  hours.  But  as  the 
mean  height  of  the  thermometer  for  the  time  of  this  ex- 
periment was  9"^  lower  than  60°,  the  height  at  which  it 
was  at  London  when  the  pendulum  was  compared  with 
the  clock;  tie  pendulum  ought  on  this  account, 
according  to  Mr.  Smeaton's  experiments,  to  have  been 
contraded  ^-^V*-?.  of  an  inch,  and  to  have  gained  on  that 
account  2, "7 2  ;  fo  that  the  acceleration  of  the  pendulum 
arifing  only  from  the  difference  between  the  latitude  of 
London  and  79"  50"  N,  is  7 2", 2 8. 

Ihe  pendulum  was  continued  in  motion,  and  thecom- 
parifons  between  it  and  the  watch  made  as  before,  with 
intention  to  take  a  fccond  revolution  of  the  fun :  but  at 
eleven  o'clock  next  morning,  the  wind  being  fair,  and 
the  weather  cloudy  fo  as  to  afford  no  profpeft  of  feeing  the 
fun  in  the  afternoon,  the  inftruments  were  taken  onboard, 
and  the  {hips  failed  immediately. 
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Auguft  the  fourteenth,  we  landed  the  Pendulum, 
Equatorial  Inftrument,  and  altronomical  Quadrant  on 
Smeerenberg  Point,  latitude  79°  44'  N;  and  fet  up 
the  pendulum  in  every  refpeft  as  formerly  defcribed. 
The  equatorial  and  quadrant  were  alfo  fet  up,  and  pre- 
pared for  obfervation. 
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The  pendulum  was  fet  a  going  when  it  was  exadly 
6^  o'  d'  P.  M.  by  my  watch,  from  which  time  it  was  fre- 
quently compared  with  the  watch,  till  5''  50'  A.  M.  the 
15th;  when  the  pendulum  flopped.  It  was  again  fet 
a  going  with  the  additional  weight  which  had  formerly 
been  uled,  when  the  watch  was  exactly  6^^  00'  00",  and 
continued  going  from  that  time  till  after  five  in  the 
morning  of  the  i8th,  in  which  time  the  thermometer  was 
obfcrved.  and  the  watch  and  pendulum  compared,  as  in  the 
following  table :  many  altitudes  of  the  fun  were  taken 
with  the  quadrant,  on  the  15th  A.  M.  but  without  any 
further  opportunity  till  the  1 8th  A.  M.  when  they  were 
repeated  to  afcertain  the  rate  of  the  watch's  lofing. 
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iJayot  the 
Month. 

N° 

Time  by  tlie 
Watch. 

Time  by  t  le 
Pendulum. 

Thermo- 
meter. 

Remarks. 
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It 

0 
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• 

I 
2 

6  00  00 

7  29  53i 

60 
60 

44 

43 
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3 

12  13  30J 

60 

40 

1 

15th,  A.  M. 
P.  M. 

4 

5 
6 

5  00  09 

6  00  00 
2  09  224. 

60 
60 
60 

36 

3S 
(3(> 
136 

The  Pendulum 
fet  agoing  with 
the  additional 
Weight, 

7 

8  59  49 

60 

37 

16th,  A.  M. 

8 
9 

2  00  00 

3  00  00 

• 
• 

f36 

\3K 

37 

- 

10 

4  00  00 

• 

36 

ir 

5  00  00 

• 

37 

12 

6  00  00 

a 

36^ 

13 

7  00  00 

• 

37 

H 

8  00  00 

• 

37 

15 

9  00  00 

• 

37 

16 

10  00  00 

• 

37 

17 

1 1  00  00 

# 

37 

Noon 

18 

12  00  00 

• 

37 

P.M. 

19 

I  00  00 

• 

37 

20 

2  01    o^q\. 

60 

37 

1 

21 

3  '^i  34t 

60 

37 

1 
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ay  of  the 
Month. 
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N 


Midnight, 
Aug.  17th, 
A.M. 
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Noon 
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23 

24 

25 
26 

27 

28 

29 

30 

31 

32 

33 

34 

3S 
36 

37 
38 

39 

40 

41 
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Time  by  the 
Watch. 
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9  00  00 

10  00  00 

11  00  57 

12  00  00 

1  00  00 

2  00  00 

3  00  00 

4  00  00 
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5  00  00 
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7  00  00 
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4   23  45r 
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The  following  tabic  is  conftru£led  in  every  rcfped  the  . 
fame   as    that  defcribed    page    163,    and    differs    from  \ 
it  only  in  having  an  additionai  column^  in  which  is  given 
the  rate  of  acceleration  of  the  Pendulum  in  twenty-four 
hours,  according  to  the  time  by  the  watch,  corrcded  by 
a  mean  of  fixteen  altitudes  of  the  fun  taken  on  the  1 5th, 
and  a  mean  of  thirty-nine  altitudes  on  the  18th  of  Auguft, 
from  which  tlie  watch  appears  to  have  loft,  during  the  in- 
terval of  the  three  days,  at  the  rate  of  2  3'', 7  per  day.    The 
rate  of  acceleration  of  the  pendulum  in  twenty-four  hours 
being  thus  determined,  agreeable  to  the  acceleration  ob- 
ferved  in  each  of  the  laft  eight  periods,  being  thofe  of  the 
longeft  duration ;    and  thefe  obfervations  being  already 
correded  for  the  thermometer  j  a  mean  is  taken  from  the 
whole  as  the  true  rate  of  acceleration  of  the  pendulum  on 
mean  time  in  twenty- four  hours. 
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4.74 
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5.63 
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3.52 
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35.24 
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3054 

2,70 
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3,08 

•      '     73.98 

0055 

6,49 

102,51 

24.43 

78,08 

3'07 

.      .     73.86 

005s 

12,20 

192,30 

45.49 

146,81 

3,06 

•      •     73*57 

0056 

16,67 

263,83 

63,20 

200,63 

3»»3 

'      .     75.23 

Whic 

Mean  73,06 

h  eivei  the  Accele- 

rarion  of  the  Pendulum 
on  true  Time  from  the 

r 

change  of  Latitude. 
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From  the  refult  of  this  table,  the  time  gained  by  ♦he 
pendulum  in  twenty- four  hours  of  mean  time,  after  de- 
ducing the  acceleration  on  account  of  the  contraction  of 
its  rod  by  the  cold,  is  feventy-three  feconds,  and  fix  hun- 
dredths of  a  fecond  ;  which  is  one  fecond,  and  two  hun- 
dredths of  a  fecond  more  than  by  the  refult  of  the  obfer- 
vations  of  the  16th  and  17th  of  July.  But  although  the 
rate  of  going  of  the  watch  from  the  r5th  to  the  i8th 
days  of  Auguft,  was  afcertained  by  a  mean  of  fifty-five  al- 
titudes of  the  fun,  I  am  inclined  to  give  the  preference 
to  the  obfervations  of  July,  where  the  exa£t  peiiod  of 
twenty-four  hours  was  determined  by  a  revolution  of  the 
fun,  obferved  with  a  telefcope  whofe  magnifying  power 
was  fixty.  And  notwithftanding  that  the  height  of  the 
thermometer  during  the  time  of  obfervation  in  Auguft 
was  remarkably  uniform,  and  that  the  watch  was  found  by 
the  comparifons  with  the  pendulum  to  have  loft  during 
the  whole  time  as  uniformly  as  could  reafonably  be  ex- 
pected ;  yet  a  fmall  irregularity  in  its  rate  of  going  near 
the  beginning  or  end  of  the  obfervation,  might  occafion 
the  difference  of  this  refult  from  the  former. 


As  the  time  corrected  by  the  mean  of  fix  altitudes  of 
the  fun  taken  on  the  i6th  and  17th  July,  differed 
only  one  fecond  and  a  half  from  that  obferved  by  the 

E  e  revolution 
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revolution  of  the  fun,  there  is  rcafon  to  believe  that  the 
period  of  three  days,  determined  by  a  mean  of  fifty-five 
aliitudes,  taken  on  the  15th  and  i8th  of  Auguft,  might 
be  relied  on  to  one  fecond  at  moft :  and  that,  although 
the  conclufion  from  the  obfervations  of  Auguft  are  not  fo 
decifive,  on  account  of  its  depending  in  fome  fmall  degree 
on  the  regularity  of  the  watch,  it  ftrongly  corroborates  the 
conclufion  from  the  obfervations  in  July,  as  it  proves  that 
the  acceleration  of  the  pendulum  proceeded  from  an  uni- 
form caufe,  which  produced  equal  efTefts  in  each  cafe. 
This  is  yet  further  proved,  by  comparing  the  pen- 
dulum when  it  returned  to  London  with  the  fame  clock 
with  which  it  bad  been  compared  before  the  voyage,  the 
thermometer  being  at  this  time  alfo  at  60°,  and  the  addi- 
tional weight  of  a  mufket  bullet  and  a  half  being  applied 
to  the  weight  which  kept  it  going ;  the  pendulum  and 
the  clock  were  found  to  agree  fo  well,  that  no  fenfible 
difference  could  be  diftiriguiflied  in  their  beats  for  the 
fpace  of  twelve  hours.  ,  .,      •. 
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From  all  which  circumftances  it  may  fairly  be  con- 
cluded, that  a  pendulum  which  vibrates  feconds  at 
London,  will  gain  from  feventy-two  to  feventy-three 
feconds  in  twenty-four  hours,  in  latitude  79°  50'; 
allowing  the  temperature  of  the  air  to  be  the  fame  at 
both  places. 

4.  .     Thefe 
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Thefe  obfcrvations  give  a  figure  of  the  earth  nearer  to 

Sir  Ifaac  Newton's  computation  than  any  others  which 

have  hitherto  been  made.  ^ 

According  to  Sir  Ifaac  Newton  the  Pen- 
dulum gains  in  latitude  79"  50',         66",9; 

In  which  cafe  the  equatorial  diameter 

would  be  to  the  polar  as         -         -  23010229: 

According  to  Mr.  Bradley's  computation, 
from  Mr.  Campbell's  obfervations,      76,6; 

Equatorial  diameter  to  the  polar  as 

According  to  Maupertuis, 

Equatorial  diameter  to  the  polar  as 

According  to  my  obfervations,     - 
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Equatorial  diameter  to  the  polar  as    - 
The  mean  of  which  is  very  nearly  as 
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Fig.  I.  Is  a  general  view  of  the  apparatus  when  fitted  up; 

the  pendulum  being  locked  by  the  triggerj  and 

ready  for  an  experiment. 
Fig.  2.  The  upper  part  of  fig,  i,  on  a  larger  fcale,   in 

order  to  fhew  the  feveral  parts  more  diftindly. 
Fig.  3.  Reprefents  the  whole  frame  and  apparatus  when 

packed  for  carriage. 
Fig.  4.  Is  the  cap  which  covers  the  wheels  and  pallets, 

detached  from  fig.  3. 

A.  Fig.  I.  The  pendulum-ball. 

B.  B.  The  pendulum-*od. 

C.  C,  Fig.  2.  The  axis  of  the  pendulum. 

D.  -         An  oblong  hole  in  the  axis,  into  which  the 

end  of  the  pendulum-rod  is  fitted,  and 
fecured  by  means  of  the  fteel  pin  c/. 

E.  E#      -       The  upper  part  of  the  wooden  frame ;   to 

which  the  three  legs  are  flrongly  fixed  by 
hinges  and  table-joints,  and  on  which  is 
fcrewed 

F.  F.  F.  F,    A  flrong  brafs  frame  which  fupports  the 

pendulum  and  wheels. 

G.G. 


APPENDIX. 
G.G.  Fig.  I.  A  flat  board  that  forms  one  of  the  Cuk^,  of 
the  box,  fig.  3,  and  has  two  fmall  mortices 
near  its  ends,  which  receive  the  points  of  the 
fore-legs  of  the  fland  ;  two  finall  llccl  rods, 
which  are  jointed  near  the  lower  end  of  the 
.'  back- leg  hook  into  the  ends  of  tliis  board, 
fo  as  to  preferve  the  relative  poluion  of  the 
three  legs  unalterable :  and  near  the  middle 
of  it  is  fitted 

A  piece  of  filvercd  glafs,  with  a  diamond 
line  on  it  from  back  to  tront,  for  adjufting 
the  pofition  of  the  ftand :  and 
The  trigger  for  locking  the  pendulum. 
A  wooden  wedge  which  is  occaficnally  put 
under  either  end  of  the  board  G.  G.  to  adjuri: 
the  fland  to  its  proper  pofition ;  and  when 
packed,  is  put  'v\  its  place,  as  reprefented  in 
the  figure. 

Pieces  of  wood  fcrewed  to  the  legs,  havir.o| 
cavities  in  them  which  embrace  the  pen- 
dulum-ball when  the  legs  of  the  ftand  are 
brought  together  in  order  to  be  packed,   as 

in  hg.  3.  . 

A  flat  piece  of  wood,  under  the  ends  of  which 
aie  confined  the  fteel  rods  that  conned  the 
back  leg  of  the  iUnds  to  the  board  G.  G.. 

when  the  ftand  is  packed. 

N.  A  turn«- 
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N.        -  A  turn- button,  under  which  the  line  which 

carries  the  weights  is  put  when  packed  for 
carriage.  „  .  .^i..  . .    \...  » 

Q,  -  A  pin  on  which  the  weights  are  put  when 
;):      packed.      .■.  bjur?\'iiiA  noirW/ 

P^     ,  ,.-  The  pulley  and  ratchet  by  means  of  which  the 

1      .  machine  is  kept  going  whilft  it  is  winding  up. 

0,1  .  -  The  weight  that  keeps  the  pendulum  in 
motion. 

ILi,       -         The  counter- weight.  )    ,  ' 

S#        -  The  index  which   fliows   the  feconds  on  a 

divided  circle  fixed  on  the  axis  of  the  fwing- 
wheel.  .       .  '      :  .  L 

T<  ,  -  The  thermometer  fufpended  on  a  hook  im- 
mediately behind  the  pendulum  wire. 

W.  W.  Two  leather  ftraps  that   fecure  the  whole 

when  packed,  as  in  fig.  3, 
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'TpHOUGH  the  fhortnefs  of  my  ftay  at  Spltfbergeni 
.-*•  ,  and  the  multiplicity  of  occupations,  in  which  I 
was  neceflarily  employed,  during  the  greateft  part  of  that 
time,  rendered  it  impoflible  for  me  to  make  many  ob- 
fervations  on  its  natural  productions;  yet  as  there  are 
among  thofe  fev/  fome  which  have  not  before  been  made 
public,  I  am  in  hopes  that  this  article  will  not  be  found 
wholly  unprofitable.  The  following  catalogue,  imperfe£t 
as  it  is,  may  ferve  to  give  a  general  idea  of  the  fparing 
produdions  of  that  inholpitable  climate. 


As  modern  naturalifts  have  formed  the  technical  tenns 
of  their  fcience  but  of  the  Latin,  it  becomes  neceffary 
to  make  fome  ufc  of  that  language,  in  order  to  render 
the  defcriptions  of  fuch  things  as  are  new,  intelligible  to 
thofe  for  whofe  ufe  they  are  intended :  I  (hall  always, 
however,  annex  Engliih  names  to  the  fcientifick  ones, 
when  fuch  are  to  be  found.  , 

V"  .  -rrfmu  Wv  MAMMALIA. 
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Tri  CHECH  us    Rofmarus^    iJnn.    Syjl.    Nat.  49.    i. 
Ardick  Walrus.     Perm,   Syn.   ^^adr, 

P-  335- 
This  animal,  which  is  called  by  the  Rullians  Morfe, 
from  thence  by  our  feamen  corruptly  Sea  Horfe,  and  in 
the  Guiph  of  St.  Lawrence  Sea  Cow,  is  found  every  where 
about  the  coaft  of  Spitfbergen,  and  generally  where-ever 
there  is  ice,  though  at  a  diftancc  from  the  land.  It  is  a 
gregarious  animal,  not  inclined  to  attack,  but  dangerous 
if  attacked,  as  the  whole  herd  join  their  forces  to  revenge 
any  injury  received  by  an  individual. 

Phoca  Vitulina,  Linn.  SyJl.  Nat.  56.  3. 

Common  Seal.  Penn.  Syn,  ^adr.  p.  339. 

Found  on  the  coaft  of  Spitfbergen. 

Can  IS  Lagopus.  Linn.  Syjl.  Nat.  95.  63. 

A 1  (Stick  Fox.     Penn.  Syn.  i^adr.  p.  155. 

Found  on  the  main  land  of  Spitfbergen  and  illands  ad- 
jacent, thc)r2;h  not  in  any  abundance.  It  diiTers  from 
our  Fox,  kjeiidcs  its  colour,  in  having  its  ears  much  more 
roi'.ndcd.  It  fmells  very  little.  We  ate  of  the  ile/h  of 
one,   and  found  it  good  meat. 

5  Ursus 
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Ursus  Marhlmtis.  Linn,  Syji.  Nat.  70.  i. 

Polar  r>ear.  Pcnn.Syn,  ^cadr,  p.  192.  T.  20.  F.  i. 
Found  in  great  number',  on  the  main  land  of  Spitfbergen ; 
as  alfo  on  the  illands  and  ice  fields  adjacent.  VVc  killed 
feveral  with  our  mufquets,  and  the  feamen  ate  of  their 
fleOi,  though  exceeding  coarfe.  This  animal  is  much 
larger  than  the  black  bear  j  the  dimenlions  of  one  were 
as  follows: 


Length  from  the  fnout  to  the  tail, 
Length  from  the  fnout  to  the  flioulder-bone, 
Height  at  the  Ihoulder,         -  -         - 

Circumference  near  the  fore  legs, 
Circumference  of  the  neck  clofe  to  the  ear, 
Breadth  of  the  fore  paw,         -         -         . 
Weight    of  the    carcafs    without    head,    /kin 
or  entrails,  -  -  - 


Feet.     Inches. 

7 
2 


4 

7 
2 

o 


I 

3 

3 
o 

I 

7 


6 1  o  lb. 


Cervus  Tarandus,  Linn.  SyJi.  Nat.  93,  4. 

Rein  Deer.     Penn.  Sjn.  ^adr.  p.  46.  T.  8. 
F.   1. 
Found  every  where  on  Spitfbergen. 

We  ate  the  flefh  of  one  which  we  killed,  and  found 
it  excellent  venifon. 
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Balaena  Myjiicetus.  Linn.  SyJi.  Nat.  105.  i. 

Common  Whale.    Penn.  Brit.  Zool.  p.  ?>^. 
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This  fpecies,  which  is  fought  after  by  the  fidiermen  in 
preference  to  all  other  whales,  is  found  generally  near 
the  ice.    We  faw  but  few  of  them  during  our  ttay. 

Balaena  Phyfalus.  Linn.  Syft,  Nat.   io6.  2. 
Fin  FiQi.  Penn.  Brit,  Zool.  p.  41. 
Found  in  the  ocean  near  Spitfbergen. 


E 
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Anas  mollijfima,  Linn,  Syjl.  Nat.  198.  15. 
Elder  Duck.  Penn.  Brit.  Zool.  p.  454. 
Found  on  the  coaft  of  Spitfbergen. 

Alga  arSiica.  Linn.  SyJl.  Nat.  211.  4. 

The  Puffin.  Penn.  Brit.  Zool.  p.  405. 
Found  on  the  coalt  of  Spitibergen. 

Alca  Alle.  Linn.  Syjl.  Nat.  211.  5. 
Found  on  the  coaft  of  Spitfbergen  in  great  abundance. 

Frocellari A  glacia/is.  Linn.  Syjl.  Nat,  213.  3. 

The  Fulmar.  Penn.  Brit.  Zool.  p.  431. 
Found  on  the  coall  of  Spitfbergen. 

CoLYMBUs  Grylle.  Linn.  Syjl.  Nat.  220.  i. 
Found  on  the  coafl  of  Spitfbergen. 

C  COLYMBUS 
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CoLYMBUS  Troile.  Lifin.  Syfl,  Nat*  220.  2. 
Found  on  the  coaft  of  Spltfbergen. 

CoLVM^us  g/aciaiis.  Linn.  Syfi,  Nat,  221.  5. 

The   great  Northern  Diver.      Penn,  Brit. 

Zool.  p.  413. 

Found  on  the  coall  of  Spitlbergen. 

Larus  Rijfa.  Linn.  Syjl.  Nat.  224.  i. 
Found  on  the  coaft  of  Spitfbergen. 

Larus  Parafiticiis.  Linn.  SyJl.  Nat.  226.  10. 

The  Ar£tick  Gull.  Penn.  Brit.  Zool.  p.  420. 

Found  on  the  coaft  of  Spit(bergen. 

Larus    Eburneui^    niveus,     immaculatus,      pedibus 
plumbeo-cuiereis. 
Found  on  the  coaft  of  Spitfbergen. 

This  beautiful  bird  is  not  defcribed  by  Linnaeus,  nor,  I 
believe,  by  any  other  author ;  it  is  nearly  related  indeed 
to  the  Rathflier,  defcribed  by  Marten  in  his  voyage  to 
Spitlbergen,  (See  page  77  of  the  Englifti  tranftation)  but, 
unlefs  that  author  is  much  miftaken  in  his  dcfcription, 
differs  effentially  from  it.  Its  place  in  the  Sj/lcma 
Natures  feems  to  be  next  after  the  Larus  n.evius,  where 
the  fpecifick  difference  given  above,  which  will  diftinguilli 
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it  from  all  the  fpecies  defcribed  by  Linnaeus,   may  be 
inferted. 

Description, 

Tota  avis  (quoad  pennas)  nivea,  immaculata. 

Rojlrum  plumbcuni. 

OrhitiV  oculorum  croceaj. 

Vccks  cincreo-plumbei.   Ungues  nigri. 

Digitus  Pojlicus  articulatus,   unguiculatus. 

ylUe  Cauda  longiores. 

Cauda  asqualis,  pedibus  longior. 

Longitude    totius    avis,    ab  apice  roftri    ad 

finem  cauda;,  Uncias  i6 
Longitude  inter  apices  alarum  expanfarum,  -  37 
Roftri,           -           -           -           -  t 


Sterna  Hirundo,   Lin  ft.  Syjl.  Nat,  22'j.  2. 

The  greater  Tern.  Penn,  Brit.  Zoo/,  p.  428. 
Found  on  the  coaft  of  Spitfbergen. 


Emberiza  nivalis.  Linn.  SyJl.  Nat.  308.  i. 

The    greater    Brambling.       Penn,     Brit, 

Zool.  321. 

Found  not  only  on  the  land  of  Spitfbergen,  but  alfo 
upon  the  ice  adjacent  to  it,  in  large  flocks :  what  its  food 
can  be  is  difficult  to  determine ;  to  all  appearance  it  is  a 

granivorous 


APPENDIX, 
granivorous  bird,  and  the  only  one  of  that  kind  found  in 
thcfe  cHmates,    but  how  that  one  can  procure  food  in 
a  country  which  produces  fo  few  vegetables,  is  not  eafy 
to  guefs. 
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AMPHIBIA. 

Cyclopterus  Liparis.  Linn.  Syft.  Nat.  414.  3. 

Sea  Snail.  Penn.  Brit.  Zool.  III.  p.  105. 
Two  only  of  thefe  were  taken  in  a  trawl  near  Seven  Ifland 
Bay. 

PISCES. 


Gad  us  carbonarius*  Linn.  Syjl.  Nat.  438.  9. 

The  Coal  Fifli.  Penn.  Brit.  Zool.  III.  p.  152. 
Though  we  trawled  feveral  times  on  the  North  fide  of 
Spitfbergen,  and  the  feamen  frequently  tried  their  hooks 
and  lines,  yet  nothing  was  taken  except  a  few  individuals 
of  this  and  the  foregoing  fpecies. 
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Cancer  Squill  a.  Linn.  Svjl.  Nat,  1051.  66. 
The  Prawn.  Merr.  Pin.  192. 
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A    V    V    F.    N    D    [    X. 

Found  111  the  llomach  of  a  iLal,  caught  near  the  coafl  of 
Spitfbergcn. 

Cancer  Boreas^  macrourus,  ihoracc  carinato  aculcaio, 
manihus  Izevihus,  pollicc  liibulato  incurve. 

Tab.  XH.  Fl<r.   i. 

This  fingular  ipccics  of  Crab,  which  has  not  bcTtjre 
been  dcfcribcd,  was  found  with  the  former  in  the  llomach 
of  a  Seal ;  its  place  in  the  Syjlcma  Natiirs  fccms  to  be 
next  after  Cancer  Norivc^icus, 

Description. 

Thorax  ovatus,  tricarinatus :  Carimc  latcralcs  tuber- 
culoid, antice  fpina  acuta  terminata! ;  Carina  Jorfalis 
fpinis  tribus  vel  quatuor  valldis  armata;  antice  produda 
in  roiirum  porrccflum,  acutum,  brcvc,  Thorace  quintuplo 
brevius ;  pra^tcr  fpinas  carinarum,  anguli  latcrales  thoracis 
antice  in  fpinas  terminantur. 

AntnWiV  duce,  thorace  fere  triplo  breviores,  bifida: 
Ramulus  fuperior  craiHufculus,  filiformis,  obtufus; 
Inferior  gracilis,  fubulatus. 

Palpi  duo,  duplicati ;  Rafnus  fupcrirr  foliatus,  feu 
explanatus  in  Uuninam  o\alem,  obtuiam,  longitudine 
antennarum,  intus  et  antice  villis  ciliatar  ;  Ramui  interior 
antenniformis,  fubulatus,  multiarticulatus,  antennis  triplo 


longior. 


Taraftatides 


APPENDIX. 

Parajlatiilcs  decern,  anteriorcs  parvi ;  po{\rcmI  magni, 
pcdilorincs  articulo  ultimo  cxplanato  in  laininam  ovali- 
oblongani. 

Pedes  decern,  duo  primorcs  chelifcri,  carpis  incrafilitls, 
rt'liqui  fimplices;  pares  fecundi  et  tcrtii  filit'ormes,  graciles ; 
tjuaiti  et  quinti  cralljufculi, 

Cauda  thorace  longior,  fexarticulata  ;  articulis  quinque 
anterioribus  carlnatis,  carinis  i])ina  antrorfum  vergente 
armatis ;  articulus  fcxtus  fupra  bicarinatus,  muticus,  tcr- 
minalus  foliclis  quinque,  articulis  caudjE  longioribus ;  in- 
tcrmedio  lanceolate,  acute,  porre(flo,  craflb,  fupra  pla- 
niufculo,  quadricarinato  carinis  interioribus  obfoletis, 
fubtus  concave  ;  lateralibus  ovali-oblongis,  obtufis. 

Ncujleri  decern  (nulli  fub  articulo  ultimo)  duplicati : 
Foliolis  lanceolatis,  ciliatis. 

Obf,  Specimina  magnitudine  variant,  alia  triuncialia, 
alia  Icptcm  uncias  longa. 
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Cancer  Ampulla^  macrourus,  articularis,  corpore  ovali, 
pedibus    quatuordccim    limplicibus,     laminis 
femorum  poftici  paris  ovato-fubrotundis. 
Tab.  XII.  Fig.  3. 

This  fingular  animal  was  alfo  taken  out  of  the  ftomach 
of  the  fame  feal  in  which  the  two  former  were  found.. 
Its  place  in  the  Sy/iema  NatM\e  n  next  to  Cancer 
Pulex, 

Description. 
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A    r     P    E    xM    D    I     X. 


Df.  SCRIPTION. 


InMum  ex  ovali-oblongum,  glabrum,  pundulitum, 
p.iticiills  quatiiordecim  comoolitum,  quorum  nrimus 
cn])itis  cd,  I'cptcm  thoraccm  mcntiuntur,  et  fex  caudam 


tegunt. 


Capitis  clypeus  antlce  iiiter  antennas  in  procefliim 
conicum,  acutum  dcfcendit. 

Antenrue  quatuor,  fubulata?,  articulativ,  fimpllces,  cor- 
pore  decuplo  breviorcs. 

PcJes  quatuoidccim,  {implices,  ungulculati ;  femora 
poftremi  paiis  poiticc  acuta,  lamina  dimidiato-fubrotunda, 
Integra,   magna,  quatuor  lincas  longa. 

Cauda  foliata,  fbllolo  unico  bievi  bifido:  Laciniic  lan- 
ccoluta?,  acutne. 

Neujizri  duodccim,  dupllcati,  fubulati,  pilis  longis 
ciliati,  pofkriores  retrorfum  porre6li. 

Ohf.  Specimina  magnitudine  variant,  uncialia  et  biun- 
dalia  erant. 

Cancer  nugax,  macrourus,  articularis,  pedibus  quatuor- 
decim  fimplicibus,  laminis  femorum  fcx  pofteriorum  dila- 
tatis  fubiotundo  cordatis. 

Tab.  XII.  Fig.  2, 

This  animal,  which  has  not  before  been  defcribed, 
fliould  be  inferred  in  the  Syjlcma  Naturcv  near  Cancer 
Pulex }   it  was  taken  in  the  trawl  near  MofFcn  Ifland, 

4  Description. 
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Infedlum  o1)fongum,  compreflliin,  dorfo  rotundatum, 
glabrum,  fefquiuncialc,  articulis  quatuordecim  compo- 
fitum,  quorum  primus  capitis  eft,  feptem  thoracem  men- 
tiuntur,  ct  fex  cauclam  efficiunt. 

Capitis  Clypeus  finu  obtufo  aiKice  pro  antennis  emar- 
ginatus. 

Antenna  (\\\2iX.\i^x^  fubuli*^,  muIllarticulata;;y///>mor<?j 
corpore  I'extuplo  brcviores,  bilvdae :  art'culo  bafeos  com- 
ir.uni,  magno;  Ramulus  interior  cxteriori  duplo  brevi;>i. 

Inferior es  fimplices,  fuper^oribus  duplo  iongion;s. 

Pedes  quatuordecim,  fimplic  s,  unguiculati,  unguibus 
parum  incurvis.     Femora  fex  poliericra  poft'ce  audla. 

Z/<7/;;/;v«roliacea,  fubrotutido-cordata,  dimidiata,  margine 
Integra,  magna,  (tres  linens  longa.) 

Cauda  apice  foliata.     Folio/is  duobus,  oblongis,  obtufis, 
parvis. 

Niujlcri  duodecim,  duplicati,  lineari-lanceolati,  pofte- 
rlores  retrorfum  povredli,  ut  facile  pro  appendicibus  caudae 
fumantur. 


Cancer  Tuhx,   Linn.  Syjl.  Nat,  p.  1055.  8r. 
Taken  up  in  the  trawl  along  with  the  former. 
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VERMES. 


SrpuNcuLUS  LenJix'i  corpore  nuclo  cylindraceo,  apertura 
fubterminali.    Tab.  Xlli.  Fig.  i. 

Found  adhering,  by  its  fmall  Inout,  to  the  infide  of 
the  Inteftincs  of  an  Eider  Duck.  Mr.  Hunter,  who  at 
my  requjft  difle(5lcd  it,  informed  me  that  he  had  feen  the 
fame  fpecies  of  animal  adhering  to  the  intelHnes  of 
whales. 

Descri  ption. 


I    ij.': 


Corpus  croccum,  fubcylindraccum,  tres  lineas  longum, 
crailitie  penns  paflerina?,  utraque  cxtremitate  parum  at- 
tenuatum,  apice  terminatum  in  /?o;^r^;// angudum  corpore 
quiniuplo  brevius,  quo  tunicis  internls  inteftinorum  fefc 
affigit ;  prope  alteram  extremltatem  Apertura  fimplex, 
pro  lubitu  extenfibilis. 

A.  A  piece  of  the  inteftine,   with   the  animals  adhering 

thereto. 

B.  One  of  the  animals  magnified. 

C.  The  fame  cut  open. 

AsciDiA  gelatinofa.     Li  fin.  Syjl>  Nat.    1087.  2. 

Taken 
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APPENDIX. 
Taken    wp    in   the    trawl,    on    the    North    fide   of 
Spitfbergen. 

AsciDiA  rujlica.  Linn.  Syjl.  Nat.  1087.  5. 

Taken  up  likewife  in  the  trawl,  on  the  North  fide 
of  Spitfbergen. 

Lernea  branchlalis,     Linn.  SyJl.  Nat,  1092.   i. 
Found  in  the  gills  of  the  Sea  fnail  mentioned  before. 

Clio  helicina  nuda  corpore  fpirali. 

Martens    Spitjhergen   Englijh^    p.    141.  t.  Q. 
fig.  e.  Snail  flime  fi(h. 
Found    in    innumerable    quantities    throughout    the 
Ar£tick  feas. 

Description. 

Corpus  magnitudine  pifi,   in  fpiram  ad   inftar  helicis 
involutum. 

AliC  ovatae,  obtufa,  expanfe,  corpore  niajores. 

Clio  limacina  nuda,  corpore  obconico. 

The     Sea   May    Fly.      Martens    Spitjberger: 
Englijhf  p.  169.  Tab.  P.  f.  5. 
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This  little  animal  is  found  where  the  laft  is,  in  equal 

abundance,  peopling  as   it  were  this  almolt  uninhabited 

ocean.     Marten  i;iys  that  ihcy  are  the  chief  food  of  the 

vvh.de-bonc  whale ;    and  our  tifhermen,  who  call  them  by 

.the  name  of  whale  food,  are  of  the  fame  opinion. 

Medusa  capil/ata.   Linn.  SvjK  N'at.  1097,  6. 
Sea  Blubber. 

Taken  up  on  the  paiTage  home,    about  the  latitude  65  '. 

AsT ERi AS  pappofa.  Linn.  Syft.  Nat.  109S.  2. 
Taken  up  on  the  North  fide  of  Spitfbcrgen, 

AsTERiAS  rubens.    Linn.  Syjl.  Nat.  1099.  3* 
Sea  Star. 

Alfo  taken   up   in   the  trawl   on   the  North  fide   of 
Spit{bcrgcn. 

AsTERiAs  Ophitira,  Linn.  SyJ}.  Nat.  iioo.  11. 

We  likewife  took  this  up  in  the  trawl,    on  the  North 
fide  of  Spitlbergcn. 

AsT F.Ri AS  peSlinata.  Linn.  Syji.  Nat.  11 01.  14, 
This,  as  well  as  all  the  reft  of  this  genus,  was  taken  up 
in  the  trawl  on  the  North  fide  of  Spitfbergen. 
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APPENDIX.. 

Chiton  ruber.  L{?m.  Syjl.  Nat.  1107.  7. 
Coat  of  Mail  Shell. 

Taken  in  the  trawl,  on  the  North  ficlc  of  Spitfbergen. 

\jZ?A^Tlntin}iabulum,  Linn,  Hyjl.  Nat.   116S.   12. 
Acorn  Shell. 

Was  picked  up  on  the  beach  of  Smeerenberg  harbour ; 
but  as  it  is  much  worn  and  broken,  it  is  impolfible  to  be 
certain,  whether  it  is  a  native  of  thofc  fcas,  or  has  been 
brought  there  by  accident. 

My  A  triincata.   Linn.  S]Jl.  Nat.   11 12.   26. 
Likewife  found  on  the  beach  in  Smeerenberg  harbour. 

Mytilus  ritgofus.  Linn.  Sy/i.  Nat.  1156.  249. 

Was  found  with  the  former  on  the  beach  at  Smeerenberg. 

BucciNUM     carinatuniy     tefta    oblongo-conica    tranl- 
verfim  Ihiata;  anfra«Stibus  fupcrioribus  oblique  obtufeque 
multangulis ;  inferioribus  unicarlnatis. 
Tab.  XIII.   Fig.  2. 

Found  on  the  beach  at  Smeerenberg  harbour. 
N.  B.  The  fliell  has  been  reverfed  by  a  miftake  of  the 

engra\er. 
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Turbo  heliciftus^  tcfta  umbilicata  convcxa  obtufa :  an- 
fradibus  quatuor  hvvibus. 

Taken  up  in  the  trawl,  on  the  North  fide  of 
Spitfbergen. 

Serpula  fpirorbis.  Syjl.  Nat.  1265.  794. 

Found  in  plenty  fticking  to  the  Hones  and  dead  (hells  in 
Smeerenbcrg  harbour. 

Serpula  triquctra.  Linn.  SyJl.  Nat.  1265.  795. 
Found  with  the  lart  adhering  to  dead  ftiells. 

S  A  BELLA  frujlulofa^  tefta  folitaria  libera  (implici 
curvata  :  fragmentis  conchaccis  fabulofifque. 

Taken  up  in  the  trawl  on  the  North  fide  of 
Spitfbergen. 

Description. 

Vagina  fpithamea  vel  longior,  craflitie  pennse  anferina?, 
undique  te<^a  fragmentis  conchaceis  fa;pe  magnitudine 
unguis,  et  fabulis  magnitudine  feminum  cannabis. 

MiLLEPORA  polymorpha,  Linn,  SyJl,  Nat,   1285.  53. 
Varietas  rubra. 

Found  thrown  up  on  the  beach  at  Smeerenberg  harbour. 

Cellepora 


APPENDIX. 

Cellv.vor A  pumico/a.  Linn.  Syji.  Nat,  1286.  56. 
Found  oil  the  beach  at  Smecrenberg. 

SyNoicuM  turgens.     Tab.  XII F.  Fig.  3. 

Taken  up  in  the  trawl,  on  the  North  fide  ofSpItlbcrgcn. 

This  animal  is  quite  new  to  the  Natural  Hillorians,  and 
fo  different  from  the  Zoophytes  whieii  have  been  hitherto 
dcfcribed,  that  it  may  he  confidcred  as  a  diltinft  genus, 
whofe  chara<5lers  are  the  following : 

Anhnalia  nonnulla,  ex  aptce  fuiguli  ftirpis  ^^{c  ape- 
rientia. 

Stirpes  plures,  radicata:,  carnofo-ftupofiu,  e  bad  com- 
muni  eredlx,  cylindracea?,  apice  regulariter  pro  anima- 
libus   pertufie. 

It  fliould  be  inferted  next  to  the  Alcyonium,  with 
which  it  in  fome  particulars  agrees,  but  differs  from  it 
materially  in  having  the  openings  for  the  animals  only  at 
the  top,  and  the  animals  themrelves  not  exfcrted  like 
polypes  (Hydra)  which  is  the  cafe  in  the  Alcyonium. 
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Description. 

Stirpes  plures,  radicatre,  carnofo-flupoGe,  digitiforme?, 
cylindracea*,  iliperne  paulo  crafliores,  obtufle,  magni- 
tudine  digiti  infantis,  fuberefla:',  apice  orificlis  nonnullis 
perforata^,  inferne  dilatatx  feu  explanatcc  in  bafin  com- 
niunem  lapidibus  adhxrentem. 

Orificia 
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Orificia  fex  r.d  novem,  ordine  circulari  pleriimque  dif- 
polita ;  Tub  fingulo  orificio  cavitas  longitudinal! s,  fortitan 
iingulo  animal  i  propria,  in  qua 

J  mo  Faux  angufta,   brevis. 

2^°  Intefiinum  inftar  ftomachi  dilatatum,  oblongo- 
ovatum,  inferne  foraminibus  duobus  pertufum  ;  inter  ilia 
foramina  aliud  defcendit  inteftinum,  valde  anguilum, 
fiiiforme,  arcum  brevem  formans.   .l. 

Cavitasy  quae  per  totam  llirpem  longitudinaliter  pro  fin- 
gulo animali  deorfum  tendit,  fuperne  ab  inteftinis  vix  dif- 
tindla,  infra  ilia  autem  cylindrum  exhibet  granulis  parvis 
(forfitan  ovulis)  repletam, 

A.  Shews  the  animals  adhering  to  a  ftone.  , 

B.  One  of  the  animals  feparate,  a  little  magnified.       ,    ; 

C.  The  fame  cut  open  lengthways. 

D.  The  fame  cut  open  acrofs. 


;.S  .•»■*■:».*>-   V- 


¥ LusT^h  pilofa,  Linn.  Syjl*  Nat,  1301.  3.     '       , 
Found  adhering  to  dones  in  Smeerenberg  harbour. 
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Flustra  memhranacea.     Linn.  Syji.  Nat.  1301.  5. 
Found  with  tlie  laft  mentioned  /pccies. 
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Agrostis  algida  panicula  mutica  contrafta,  calycibus 
breviilimis  inaequalibus. 
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APPENDIX. 

This  fmall  grafs,  which  has  not  before  been  known  to 
botanifts,  may  be  inferted  among  the  fpecies  of  Agrojlis 
next  to  the  minima* 
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Description. 

Gramen  in  caefpitibus  nafcens. 

Radix  fibrofa,  perennis. 

Folia  plurima  radicalia,  paucilUma  caulina,  glabra, 
latiufcula,  longitudine  culmi,  patula,  bafi  dilatata  in 
vaginas  laxas. 

Culmi  adfcendentes,  glabri,  fefquiunciales. 

Panicula  lineari-oblonga,  contrada,  ftrifla,  multiflora. 

Calycis  Glumce  membranaceas,  albidse,  glabra?,  muticcE, 
inasquales:  exterior  minutiflima,  ovata,  obtufa;  interior 
oblonga,  acuta,  corolla  quintuplo  brevior. 

Corolla  Gluma  oblongse,  acuta?,  carinatse,  mutica?, 
glabrse,  (emilineares :  exterior  paulo  longior. 

Stamina  tria. 

Stigmata  duo. 

Semen  unicum,  oblongum,  utrinquc  acuminatum,  a 
corolla  liberum. 
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TiLLiEA  aquatica.  Linn,  Spec.  Plant.  i86.  2. 
JuNcus  campejlris.  Linn.  Spec.  Plant.  468.  17. 
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Saxifraga  oppojiti folia.  Linn.  Spec,  Plant.  575.  18. 

Saxifr'vga  cerniia*     Linn.  Spec.  Plant,  577.  26. 

Saxifraga  rivularis,  Linn.  Spec,  Plant,  577,  28. 

Saxifraga  c.pfpitofa,  Linn,  Spec.  Plant,  578.  34. 

Cerastium  alplnum.  Linn.  Spec.  Plant,  628.  8. 

Ka^\3kc\jl\39  fulphureuf,  calycibus  hirfutM,  caufc  fub- 
biHoro,  petalis  rotundatis,  integerrimis,  follis  inferioribus 
fublobatis,  fupremis  multipartitis. 

Ranunculus  quartus.  Mart.  Spitx,  Engl,  p.  58. 
T.  T.  F,^/. 

Obf.  Primo  intuitu  Ranunculo glaciali  fimillimus,  differt 
autem,  quod  Petala  rotundata,  integerrima,  intenfe  lutea, 
fulgida;  ct  Folia  minus  fubdivifa;  fuperiora  fifla,  laci- 
niis  oblongo-lanceolatis  integerrimis ;  inferiora  caulincL 
lata,  plana,  leviter  triloba  vel  quadriloba. 

This  new  plant  fhould  be  inferted  next  to  Ranunculus 

glaciali  5. 

CocHtEARiA  Danica.    Linn,  Spec,  Plant,  903.  3. 

CocuLE AKi A  Groen/andka,   Linn,  Spec,  Plant,  904.4. 

Salix  herbacea.  Linn.  Spec,  Plant,  1445.  16. 

PoLYTRiCHUM  comtKune,  Linn,  Spec,  Plant,  1573.  i. 

Bryum 


APPENDIX. 
Br  YUM  Hjpnoides,  Linn.  Sj>ec.  Plant.  1584.  21. 

Befides  thefe,  there  were  two  other  kinds  of  Bryum, 
the  fpecies  of  which  could  not  be  determined,  for  want  of 
the  fr unification ;  the  one  refembled  Bryum  trichoides 
laete  virens,  &c.  DHL  Mufc.  391,  t.  50,  f.  61 ;  and  the 
other  Bryum  hypnoides  pendulum,  Dill.  Muf.  394, 
t.  50,  F.  64,  C. 

Hypnum  aduncum.  Linn.  Spec,  Plant.  1592.  23. 

JuNGERMANNiAya/rf<r^«.  Linn.  Spec.  Plant.  1601.  20, 
Another  fpecies  of  Jungermannia  was  alfo  found,    but 
without  ftudification ;  it  is  not  much  unlike  Lichenaftruni 
ramofius  foliis  trifidis.  Dill.  Mufc.  489,  t.  70,  f.  15. 

Lichen  ericetorum.   Linn.  Spec.  Plant.  1608.  12. 

LicHEH  IJlandicus.    Linn.  Spec.  Plant,  161 1.  29. 
Lichen  nivalis,  Linn.  Spec,  Plant,  161 2.  30, 
Lichen  caninus,  Linn,  Spec.  Plant.  1616.48. 
LicuEH  pol)>rrl)iz0s.  Linn.  Spei\  Plant.  1618.  57. 
Lichen  pyxidatus.  Linn.  Spec.  Plant.  1619.  60. 

Lichen  comutus.  Linn.  Spec,  PlafJt,  1620.  64. 

H  h  a  Lichen 
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Lichen  rangiferinus,  Linn,  Spec,  Plant,  1620.  66. 
LiCHEH  g/o^tferus.    Linn,  Manf,  1^2, 
Lichen  pafchalis,    Linn,  Spec,  Plant,  1621.  69. 
Lichen  chalyheiformis,  Linn,  Spec,  Plant,  1623.  77. 
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Account  of  Defter  Irving's  Method  of  obtaining  frefli 
Water  from  the  Sea  by  Diftillation. 


j\  S  the  method  of  rendering  fait  water  frefh,  by 
"^  -*"  diftillation,  introduced  by  Dodlor  Irving  into  the 
Royal  Navy  in  the  year  1 770,  and  praftifed  in  this  voyage, 
is  an  objedl  of  the  highell  importance  to  all  navigators, 
and  has  not  hitherto  been  generally  known,  I  have  added 
the  following  very  full  account  of  its  principles,  apparatus, 
and  advantages,  with  which  I  was  favoured  by  Dodor 
Irving  himfelf. 

"  Previous  to  an  account  of  this  method  of  rendering 
"  fea  water  frefh  by  diftillation,  it  may  not  be  improper 
**  to  give  a  fhort  detail  of  the  experiments  which  have 
**  been  formerly  made  by  others  on  this  fubjed ;  pointing 
"  out  at  the  fame  time  the  feveral  dlfadvantages  attending 
"  their  proceflTes,  and  the  general  caufes  which  obftruded 
"  the  deftred  fucceft. 
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"  Without  entering  into  an  account  of  the  earlier  cxpe- 
"  riments,  it  will  be  fufficient  to  take  a  view  of  fuch  as 
"  have  been  profeeuted   with    moft    attention,   for    the 

<*  laft  forty  years. 

"  The 
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APPENDIX. 
«*  The  fir  ft  of  thefe  was  the  proccfs  of  Mr.  Appleby, 
*'  puhlidied  by  order  of  the  Lords  of  the  Admiralty,  in  the 
"  Gazette  of  June  2  2d,  1734.  By  the  account  of  that 
**  proccfs  It  appears,  that  Mr.  Appleby  mixed  with  the 
"  fea  water  to  be  diftilled,  a  confiderable  quantity  of  the 
*'  Lapis  Inferfialis  and  calcined  bones.  The  highly  un- 
palatable tafte  of  the  water,  however,  exclufive  of  the 
extreme  difficulty,  if  not  impoflibility,  of  reducing  the 
**  proccfs  into  pradice,  prevented  the  further  profecution 
*'  of  this  method. 

"  Another  procefs  for  procuring  frefli  water  at  fea, 
"  was  afterwards  publiftied  by  Do£lor  Butler.  Inftead  of 
*'  the  Lapis  Jnfernalis  and  calcined  bones,  he  propofed  the 
"  ufeoffoap  leys;  but  though  the  ingredients  were  fomc- 
**  what  varied,  the  water  was  liable  to  the  fame  objedlions 
"  as  in  the  preceding  experiment.  Dodor  Stephen 
"  Hales  ufed  powdered  chalk  ;  and  introduced  ventila- 
*'  tion,  by  blowing  ftiowers  of  air  up  through  the  diftil- 
**  ling  water,  by  means  of  a  double  pair  of  bellows.  It 
'*  was  found  by  this  method,  that  the  quantity  of  frefli 
**  water  obtained  in  a  given  time,  was  fomewhat  greater 
"  than  what  had  been  procured  by  the  procefs  of  Mr. 
*'  Appleby.  This  invention,  however,  was  fubjeft  to 
**  feveral  difadvantages.  The  air  box  which  lay  on  the 
"  bottom  of  the  Hill,  as  well  as  the  chalk,  much  ob- 
"  ftrudled  the  adion  of  the  fire  upon  the  water,  at  the 
"  fame   time    that   the   boiling  heat  of  the  latter   was 

'*  diminiflied 
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**  cli  mill  idled  by  the  ventilation :  (o  that  more  than  rlouble 
"  the  nfual  quantity  of  fuel  was  neceflary  to  produce  the 
fame  effe£t.  Btfides  this  method  by  no  means  improved 
"  the  tafte  of  the  water. 
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"  The  next  who  attempted  any  improvement  was  the 
"  learned  Dodlor  Lind,  of  Portfmouth.  He  dillilled  fea 
"  water  without  the  addition  of  any  ingredients ;  but  as 
"  the  experiment  he  made  was  performed  in  a  veflel  con- 
**  taining  only  two  quarts,  with  a  glafs  receiver,  in  his 
**  ftudy,  nothing  conclufive  can  be  drawn  from  it  for 
"  the  ufe  of  Ihipping.  Indeed  experiments  of  the  like 
"  kind  had  been  made  by  the  chemifts  in  their  labora- 
"  tories,  for  at  leaft  a  century  before. 

"  In  the  year  1 765,  Mr.  Hoffman  introduced  a  Still  of  a 
*•  new  conftruftion,  with  a/ecret  ingredient  \  but  the  large 
"  fpace  which  this  machine  occupied,  being  feven  feet 
"  five  inches  by  five  feet  eight  inches,  and,  with  its  ap- 
"  paratus,  fix  feet  feven  inches  high,  made  it  extremely 
*•  inconvenient :  at  the  fame  time  that,  on  account  of  its 
**  {hallow  form,  the  ufe  of  it  was  impradicable  during 
*•  any  confiderable  motion  of  the  fliip.  The  water  ob- 
"  tained,  likewife,  poffefled  all  the  difadvantages  common 
**  to  the  preceding  methods. 

"  About 
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APPENDIX. 
"  About  the  fame  time  experiments  were  made  with  a 
ftill  of  the  common  conftrudion,  and  Mr.  Dove's  /«- 
gredient.  This  method  was  attended  with  no  advan- 
tage over  any  that  had  been  formerly  ufed ;  the  diftilled 
water  was  moft  unpalatable ;  and  the  enormous  fize  of 
the  apparatus,  which  occupied  a  fpace  of  thirteen  feet 
feven  inches  by  fix  feet  one  inch,  and  fix  feet  five  inches 
in  height,  rendered  it  impradlicable  on  board  fhips. 
An  experiment  was  immediately  afterwards  made  witli 
♦^he  fame  ftill  without  any  ingredient ;  the  refult,  how- 
ever, was  uniformly  a  moil  unpalatable  tafte  of  the 
water. 
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"  About  this  period,  alfo,  M.  PoIfiTonnier  of  Paris  intro- 
duced into  the  French  marine  a  ftill,  three  feet  fix 
inches  long,  two  feet  wide,  and  eighteen  inches  deep. 
A  portion  of  the  chimney  pafiTed  through  the  upper 
part  of  the  ftill,  much  in  the  fame  manner  as  that  of 
Mr.  KofFman :  thefe  gentlemen  fuppofed  that  by  this 
means  they  fliould  fave  fuel.  The  mouth  of  M. 
Poiflbnnier's  ftill  was  thirteen  inches  wide,  on  which  he 
placed  a  tin  plate,  pierced  like  a  cullender,  with  thirty- 
feven  holes  of  fix  lines  diameter  each  ;  to  thefe  were 
fixed  tin  pipes,  of  the  fame  bore  and  feven  inches  long, 
terminating  withia  the  ftill-head.  The  intention  of 
this  contrivance  is  to  prevent  any  of  the  water  in  the 
ftill  from  palling  over  into  the  worm,  while  the  fliip 
is  in  confiderable  motion. 
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"  In  every  other  rcfpedl  M.  Poiflbnnier  employs 
"  a  ftlll-head,  worm- pipe,  and  worm- tub,  with  all  its 
"  ufual  apparatus;  and  he  diredls  fix  ounces  of  foJ/J/ 
"  alcaU  to  he  mixed  with  the  fea  water  at  each  dilUlIa- 
"  tion,  to  prevent  the  acid  of  the  Magnefia  fait  from 
"  riling  with  the  vapour,  when  fait  begins  to  form  on  the 
"  bottom  of  the  IHII.  It  is  probable  that  in  M. 
"  Poiflbnnier's  IHII,  which  was  even  more  fliallow  in  its 
"  form  than  Mr.  Hoffman's,  fome  of  the  water  might  be 
"  thrown  up  toward  the  worm ;  in  which  cafe  the  pierced 
*'  plate  with  pipes  might  be  of  fome  fervice  in  breaking  the 
**  diredion  of  the  water.  But  by  Do£lor  Irving*s  tube 
"  this  inconvenience  is  entirely  prevented,  as  experience 
"  fully  evinces,  viz.  in  a  voyage  to  Falkland's  Iflands, 
"  where  it  has  been  ufed  in  diftillation  every  day;  in 
"  feveral  voyages  to  the  Eafl:  Indies ;  and  in  this  voyage,  as 
"  is  mentioned  in  the  Journal. 

"  M.  Poiflbnnier,  in  correcting  this  error  in  the 
"  conftruftion  of  his  Hill,  has  introduced  another  of  the 

mod  capital  nature   in  diftillation.     For  by  means  of 
*  the  pipe-cullender,    the   vapour   will   meet   with   the 

greatell  refiftance  to  its  afcent,  which  will  retard  the 
"  progrefs  of  diftillation  in  a  very  high  degree,  and 
"  increafe  the  Empyreuma. 

*'  From     all     the    experiments  abovementioned,     it 

**  is     evident,     that    no    method  had    hitherto    been 

"  invented    of    making    fea-water  frefli,     which    was 
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"  not  attended    with   fuch  inconveniences   as   rendered 

"  the  feveral  procefles  of  fcarce  any  utility.    The  defeds 

**  of  the  various  methods  above  enumerated,   may  be  re- 

"  duced  to  the  following  heads : 

**  r.   The  fmall  quantity  of  water   produced  by  the 

"  ordinary  methods  of  diftillation  with  a  ftill-hcad,  and 

"  worm,    could  never  be  adequate  to  the  purpofes  of 

"  (hipping,   though  the  apparatus  fliould  be  kept  in  con - 

"  ftant  ufe ;  and  at  the  fame  time,  this  mode  of  diftilla- 
"  tion  required  a  quantity  of  fuel,  which  would  occupy 

"  greater  fpace  than  might  be  fufficient  for  the  ftowage 

"  of  water. 

"  2.  K  jlill-hurnt  tafte,  which  always  accompanies  this 
"  method  of  diftillation,  and  renders  the  water  extremely 
"  unpalatable,  exxiting  heat  and  thirft,  if  drank  when 
"  recently  dillilled. 

**  3.  A  total  ignorance  with  refped  to  the  proper  time 
"  of  ftopping  the  diftillation,  whereby  fait  was  permitted 
"  to  form  on  the  bottom  of  the  boiler ;  which  burnini?. 
"  and  corroding  the  copper,  decompofed  the  felenitic  and 
"  magnefia  falts,  caufing  their  acids  to  afcend  with  the 
"  vapour,  and  adt  on  the  ftill-head  and  worm  pipe,  im- 
"  pregnating  the  water  with  metallic  falts  of  the  moft  per- 
"  nicious  quality. 

**  4.  The  fpace  occupied  by  the  ftill,  ftill-head,  and 
"  worm-tub,  renders  the  ufe  of  them  in  moft  cafes  totally 
**  impracticable  on  board  (hips.  Add  to  this,  their  wearing 
**  out  fo  faft  on  account  of  the  caufes  above  mentionecj, 
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the  great  expcnce  of  the  apparatus,  with  the  hazard  of 
the  ft  ill-head  being  blown  ofF,  and  the  inconveniences 
thence  arlfing. 

"  5.  The  ufe  of  ingredients,  which  though  omitted  in 
fome  experiments  in  fmall,  were  neverthelefs  erro- 
neoufly  confidered  as  eflfential  to  the  making  fea-water 
fweet  and  palatable  by  diftillation. 
"  6.  The  inconvenience  of  a  cumberfome  apparatus, 
calculated  only  to  be  eventually  ufeful  in  unexpedled 
diftrefs  for  water,  but  conftantly  occupying  a  great  deal 
of  room  in  a  fhip,  too  neceffary  for  the  ordinary  pur- 
pofes  to  be  fpared  for  that  obje£t. 
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"  Having  fpecified  the  principal  defeats  of  the  feveral 
"  methv.  's  hitherto  propofed  for  making  fea  water  frefh, 
"  it  will  be  proper  before  ftating  the  advantages  of  Do6J:or 
"  Irviiig's  .nethod,  to  confider  briefly  the  principles  of 
"  diftillation  in  general,  and  the  chemical  analyfis  of 
"  fea  water, 

"  Water,  in  an  exhaufted  receiver,  rifes  in  wipour  more 
**  copioufly  at  t8o°  of  Fahrenheit's  thermometer,  than  in 
"  the  open  air  at  2I2^  which  may  be  confidered  as  its 
**  boiling  point. 

"  It  therefore  follows,  that  any  compreflion  upon  the 
"  boiUng  fluid  checks  the  vapour  in  rifing,  and  confe- 
"  quently  diminifties  the  quantity  of  water  obtained.  This 
"  is  clearly  examphfied  in  the  fteam-engine,  where  the 
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confumption  of  water  in  the  boiler  is  very  Inconfider- 
"  able,  in  comparifon  to  what  would  happen  if  the 
"  compreflion  arlfing  from  the  throat-pipe  and  valve  of 
"  that  machine  was  taken  off,  and  the  prefl'ure  of  the 
"  atmofphere  only  admitted.  But  by  the  rellraint  of  that 
"  valve,  the  vapour  becomes  hotter,  and  increafes  in 
'*  rarity  and  elatlicity ;  qualities  eflential  to  the  purpofes 
"  of  the  engine,  although  the  reverfe  of  thofe  which 
*'  ought  to  take  place  in  common  diftillation.  For  the 
*'  columns  of  vapour  fhould  be  removed  from  the  boiling 
*'  fluid  as  fafl;  as  they  afcend,  without  fuffering  any  other 
"  refillance  than  that  of  the  atmofphere,  which,  in  the 
*'  ordinary  buiinefs  of  diftillation,  cannot  be  prevented. 

*'  The  impropriety  of  the  common  procefs  of  diftillation, 
*'  will  appear  evident  by  comparing  it  with  the  above 
"  principles  and  fa<5ts. 
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"  In  the  common  method  of  diftillation,  the  whole 
"  column  of  vapour  from  a  ftill  of  whatever  iize,  after 
"  afcending  to  the  ftill-head,  muft  not  only  find  itspaflagc 
*'  through  a  pipe  of  fcarce  an  inch  and  half  diameter  ;  but 
"  defcend  contrary  to  its  fpecific  gravity  through  air 
"  which  is  fifteen  times  its  weight,  in  fpiral  convolutions : 
"  1  courfe  fo  extremely  ill  adapted  to  the  progrefs  of  an 
*  elaftic  vapour,  that  frequently  the  ftill-head  is  blown  off 
with  incredible  violence,  owing  to  the  increafed  heat 
3  .  "  and 
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**  and  elaftlcity  of  the  vapour  confined  by  this  conftrudion. 
"  In  the  mean  time,  the  external  furface  of  the  pipe 
"  communicates  heat  to  the  water  in  conta8  with  it, 
*'  which,  inftead  of  being  entirely  carried  off,  mixes  with 
**  the  furrounding  fluid,  and  heats  the  whole,  rendering 
"  it  unfit  for  condenfing  the  vapour  within ;  efpecially 
"  when  it  is  confidered  that  the  fubftance  of  the  pipe  is  at 
"  lead  a  quarter  of  an  inch  thick. 
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"  From  what  has  been  faid,  it  is  plain,  that  the  quan- 
"  tity  of  diftilled  water  will  be  lefiened  in  proportion  to 
"  the  refiftance  made  to  the  afcent  of  the  vapour,  while 
"  the  difficulty  of  condenfation  will  be  greatly  augmented, 
**  in  confequence  of  the  increafed  heat  and  elafticity  of 
"  the  vapour.  But  thefe  difadvantages,  owever  great, 
refpeding  the  mode  of  diitillation,  give  rife  to  another 
evil  of  a  ttill  more  important  nature,  as  affeding  the 
"  diftilled  fluid  with  a  noxious  6unU  tajle  or  empyreuma\ 
**  occafioned  by  the  vapour,  highly  heated,  palling  over 
"  fo  much  furface  of  metal,  viz.  the  ftill-head,  crane-neck, 
"  and  a  pipe  of  fix  or  feven  feet  in  length,  before  it  reaches 
<*  the  water  in  the  worm  tub. 
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**  Having  dlfcuflied  the  fubje^l  of  diftillation,   we  come 
"  now  to  treat  of  the  chemical  analyfis  of  fea  water. 


'*  Sea-water, 
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APPENDIX. 
**  Sea- water  contains  chiefly  a  neutral  fait,  compofed  of 
foflil  alcali  and  marine  acid.  It  likewife  contains  a  fait 
which  has  magnella  for  its  bafis,  and  the  fame  acid. 
Thefe  two  falts  are  blended  toge^her  in  our  common 
fait  in  England,  which  is  prepared  by  quick  boiling 
down  fea  water.  But  when  the  procefs  is  carried  on  by 
the  fun,  or  a  flow  he.  t,  they  may  be  collected  fcpa- 
rately ;  that  which  has  the  foflil  alcali  for  its  bafis 
cryftallizing  firft ;  and  this  is  of  a  vaftly  fuperior  quality 
for  prcferving  meat,  and  for  the  other  culinary  pur- 
pofes.  The  mother  liquor  now  remaining,  being 
evaporated,  affords  a  vitriolic  magnefla  fait,  which  in 
England  is  manufaftured  in  large  quantities,  under  the 
name  of  Epfom  fait. 


**  Befides  thefe  falts,  which  are  objedls  of  trade,  fea- 
"  water  contains  a  felenitlc  fait,  a  little  true  Glauber's  fait, 
"  often  a  little  nitre,  and  always  a  quantity  of  gypfeous 
"  earth  fufpended  by  means  of  fixed  air. 

"  1  he  fpecific  gravity  of  fea- water  to  that  of  pure  dlf-' 
'*  tilled  water,  is  at  the  Nore  as  looo  to  1024,6;  in  the 
"  North  fea  as  1000  to  1028,02. 

"  The  quantity  of  fait  obtained  by  boiling  fea- water  in 
**  different  latitudes,  from  51°  30'  to  8o°,43  N.  L.  is  in- 
*'  fcrted  in  a  table  in  the  former  part  of  this  Appendix, 

"  Sea-water, 
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"  Sea- water,  when  boiled  down  to  a  ftrong  brine,  admits 
"  with  difficulty  the  feparation  of  fredi  water  from  it ;  the 
**  diftillation  becoming  flower  as  the  ftrength  of  the  brine 
"  increafes,  fo  that  a  greater  quantity  of  fuel  is  confumed 
"  in  procuring  a  fraaller  portion  of  water,  and  this  like- 
"  wife  of  a  bad  quality.  From  this  effential  circumftance 
"  arifes  the  neceflity  of  letting  out  the  brine  by  the  cock 
"  of  the  boiler,  when  the  diftillation  is  advanced  to  a 
"  certain  degree ;  and  of  adding  more  fea-water  to  con- 
"  tinue    the    procefs    if   required. 

"  The  defefts  of  the  feveral  fchemes  formerly  propofed  for 
*'  rendering  fea-water  frefh  being  pointed  out,  the  general 
"  principles  of  diftillation  explained,  and  the  component 
"  parts  of  fea-water  analytically  examined ;  the  advan- 
"  tages  of  the  method  invented  by  Dodor  Irving  remain 
**  to  be  ftated,   which  may  be  reduced  to  the  following: 

'*  I .  The  abolifbing  all  ftills,  flill  heads,  worm  pipes, 
"  and  their  tubs,  which  occupy  fo  much  fpacc  as  to 
*'  render  them  totally  incompatible  with  the  neccfiliry 
"  buiinefs  of  the  fhip;  and  ufmg  in  the  room  of  thefe, 
"  the  (hip's  kettle  or  boiler,  to  the  top  whereof  may  oc- 
"  cafionally  be  applied  a  fimple  tube,  which  can  be  eafily 
"  made  on  board  a  vcfTel  at  fea,  of  iron  plate,  ftove 
**  funnel,  or  tin  flieet;  fo  that  no  fituation  can  prevent  a 
«  ftiip  from  being  completely  fuppUed  with  the  means  of 
<«  diftilling  fea-water. 
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*'  2.   In  confequcnce  of  the  principles  of  dilHllation 

being  fully  afceitained,  the  contrivance  of  the  (impleft 

**  means  of  obtaining  the  greateft  quantity  of  diftilled 

"  water,  by  making  the  tube  fufficiently  large,  to  receive 

"  the  whole  column  of  vapour ;  and  placing  it  nearly  in  a 

**  horozontal  direction  to  prevent  any  compreflion  of  the 

**  fluid,    which  takes  place   fo  much  with  the  common 

**  worm. 

"  3.  The  adopting  the  (impleft  and  mod  efficacious 

**  means  of  condcnfing  vapour ;   for  nothing  more  is  re- 

"  quired  in  the  dlilillation  but  keeping  the  furfacc  of  the 

"  tube  always  wet ;  which  is  done  by  having  fome  fea- 

"  water  at  hand,  and  a  perfon  to  dip  a  mop  or  fwab  into 

**  this  water,  and  pafs  it  along  the  upper  furface  of  the 

**  tube.     By  this  operation  the  vapour  contained  in  the 

**  tube  will  be  entirely  condenfed   with  the  greateft  rapi- 

*'  dlty  imaginable  ;  for  by  the  application  of  the  wet  mop 

*'  thin  {hects  of  water  are  uniformly  fpread,  and  mechani- 

"  cally  prefl'ed  upon  the  furface  of  the  hot  tube ;  which 

*'  being  converted  into  vapour,  make  way  for  a  fuccelTion 

"  of  frcQi  fheets;  and  thus  both  by  the  evaporation  and 

**  clofe  contad  of  the  cold  water  conftantly  repeated,  the 
"  heat  is  carried  oft'  more  effedlually  than   by  any  other 

*'  method  yet  known. 

"  4.  The  carrying  on  the  diftillation  without  any  addi- 
"  tion,  a  correal  chemical  analyfis  of  fea  water  having 
"  evinced  the  futility  of  mixing  ingredients  with  it,  either 
^  to  prevent  an  acid  from  riling  with  the  vapour,  or  to 

**  deftroy 
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APPENDIX, 
deftroy  any  bituminous  oil  fuppofed  to  exift  in  fea 
water,  and  to  contaminate  the  diftilled  water,  giving  it 
that  fiery  unpalatable  tafte  infeparable  from  the  former 
procefles. 

"  5.  The  afcertaining  the  proper  quantity  of  fea  water 
that  ought  to  be  diftilled,  whereby  the  frefli  water  is 
prevented  from  contra£ting  a  noxious  impregnation  of 
metallic  falts,  and  the  veflel  from  being  corroded  and 
otherwife  damaged  by  the  falts  caking  on  the  bottom 
of  it. 

"  6.  TI.e  producing  a  quantity  of  fweet  and  wholefome 
water,  perfedlly  agreeable  to  the  tafte,  and  fufficient 
for  all  the  purpofes  of  (hipping. 

"  7.  The  taking  advantage  of  the  drefling  the  ftiip's 
provifions,  fo  as  to  diftil  a  very  confiderable  quantity 
of  water  from  the  vapour  which  would  otherwife  be 
loft,  without  any  addition  of  fuel. 


"  To  fum  up  the  merits   of  this  method   in  a  few 
"  words : 

«'  The  ufe  of  a  fimple  tube,  of  the  moft  eafy  con* 
«<  ftruaion,  applicable  to  any  (hip's  kettle.  The  rejefting 
**  all  ingredients.  Afcertaining  the  proportion  of  water  to 
«  be  diftilled,  with  every  advantage  of  quality,  faving  of 
«  fuel,  and  piefervation  of  boilers.  The  obtaining  frefli 
«  water,  wholefome,  palatable,  and  in  fufficient  quantities. 

K  k  Taking 
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APPENDIX. 
"  Taking  advantage  of  the  vapour  which  afcends  in  the 
"  kettle  while  the  (hips  provifions  are  boiling. 

"  All  thefe  advantages  are  obtained  by  the  abovernen- 
**  tioned  fimple  addition  to  the  common  fliip's  kettles. 
**  But  Do£lor  Irving  propofes  to  introduce  two  further 
*'  improvements. 


"  The  firft  is  a  hearth,  or  ftove,  fo  conftrufted,  that  the 
fire  which  is  kept  up  the  whole  day  for  the  common 
bufinefs  of  the  fhip,  ferves  likewife  for  diftillation ; 
whereby  a  fufficient  quantity  of  water  for  all  the  cecono- 
mical  purpofes  of  the  ihip  may  be  obtained,  with  a  very 
inconfiderable  addition  to  the  expence  of  fuel. 


M  m 


ii  i^ 


I  ■•■I 


"  The  other  improvement  is  that  of  fubftituting,  even 
in  the  largeft  fhips,  caft-iron  boilers,  of  a  new  con- 
(lru£tion,  in  the  place  of  coppers." 


'  ^3:t! 


Directions  for  Distilling  Sea-Water. 


"  As  foon  as  fea-water  is  put  into  the  boiler,  the  tube 
**  is  to  be  fitted  either  into  the  top  or  lid,  round  which, 
**  if  neceflary,  a  bit  of  wet  linen  may  be  applied,  to 
*^  make  it  (It  clofe  to  the  mouth  of  the  vefTel  i  there  will 

"  be 
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APPENDIX. 
"  be  no  occaGon  for  luting,  as  the  tube  ads  like  a  funnel 
"  in  carrying  ofF  the  vapour. 

*•  When  the  water  begins  to  boil,  the  vapour  (hould 
**  be  allowed  to  pafs  freely  for  a  minute,  which  will 
"  eftedtually  clean  the  tube  and  upper  pirt  of  the  boiler. 
"  The  tube  is  afterwards  to  be  kept  conftantly  wet,  by 
"  palling  a  mop  or  fwab,  dipped  in  fea-water,  along  its 
"  upper  furface.  The  wafte  water  running  from  the  mop, 
**  may  be  carried  ofF  by  means  of  a  board,  made  like  a 
<*  fpout,  and  placed  beneath  the  tube. 

<'  The  dittillation  may  be  continued  till  three  fourths  of 
«  the  water  be  drawn  off,  and  no  further.  This  may  be 
"  afcertained  eirher  by  a  gauge-rod  put  into  the  boiler, 
««  or  by  meafuring  the  water  diQilled.  The  brine  is  then 
"  to  be  let  out. 
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"  V/ater  may  be  diftilled  in  the  fame  manner  while  the 
"  provifions  are  boiling. 

«  When  the  tube  is  made  on  fliore,  the  beft  fubftance 
«  for  the  purpofc  is  thin  copper  well  tinned,  this  being 
**  more  durable  in  long  voyages  than  tin  plates. 


«  Inftead  of  mopping,  the  tube,  if  required,  may  have 
««  a  cafe  made  allb  of  copper,  fo  much  larger  in  diameter 
«  as  to  admit  a  thin  Oieet  of  water  to  circulate  between 
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APPENDIX. 
"  them,  by  means  of  a  fpiral  copper  thread,  with  a  pipe 
**  of  an  inch  diameter    at  each  end    of  the  cafe ;    the 
"  lower  for  receiving   cold   water,   and    the   upper   for 
•*  carrying  it  off  when  heated. 

"  When  only  a  very  fmall  portion  of  room  can  be 
•*  conveniently  allowed  for  dillillation,  the  machine 
•*  (N"  2.  in  the  Plaie),  which  is  only  twenty- feven  inches 
"  long,  may  be  fubftituted,  as  was  done  in  this  voyage. 
**  The  priucipal  intention  of  this  machine,  however,  is  to 
"  diftil  rum  and  other  liquors ;  for  which  purpofe  it  has 
"  been  employed  with  extraordinary  fuccefs,  in  preventing 
*^  an  empjreutnay   or  fery  tside,*' 


Explanation  of  Plate  XIV. 

**  Figure  i,  reprefents  in  perfpe£tive  a  fedlion  of  the 
*'  two  boilers  taken  out  of  the  frame.  In  the  back 
"  part  at  D,  E,  are  feen  openings  for  the  cocks.  On 
"  the  top  is  a  diftilling  tube  A,  B,  C,  five  inches  dia- 
**  meter  at  A,  and  decreafing  in  fize  to  three  inches  at  C; 
*•  the  length  from  B  to  C  is  five  feet.  Near  C  is  a  ring 
"  to  prevent  the  watei  which  is  applied  to  the  furface 
**  from  mixing  with  the  dittilled  water.  In  the  infide  of 
"  the  tube,  below  B,  is  a  fmall  lip  or  ledging,  to  hinder 
"  the  diftilled  water  from  returning  into  the  boiler  by  the 
**  rolling  of  the  (hip. 
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**  In  figure  2,  A,  B,  C,  D,  reprefent  a  vertical  k^'ion 
"  of  a  copper  box,  twenty-feven  inches  long,  feven  inches 
"  wide,  and  eleven  in  height,  tinned  on  the  infule.  In 
"  the  bottom  F,  is  an  aperture  about  fix  inches  in  diameter, 
"  having  a  ring  to  fit  on  the  ftill  or  boiler.  1  he  dotted 
"  lines  which  run  nearly  horizontal,  are  veflels  of  tliin 
"  copper,  tinned  on  the  outfidc,  two  feet  long,  feven 
"  inches  wide,  and  three  quarters  of  an  inch  deep.  At 
**  G  is  a  funnel  to  receive  cold  water,  which  is  conveyed 
••'into  the  veflels  by  communicating  pipes,  contrived  in 
"  fuch  a  manner  as  to  form  a  complete  and  quick  circu- 
**  lation  of  the  water  through  their  whole  extent.  When 
**  the  water  is  become  hot  by  the  action  of  the  (learn,  it 
"  is  difcharged  by  the  horizontal  pipe  at  A.     E  is  a  pipe 

from  which  the  dillilled  water  or  fpirits  run,  and  is  bent 

in  fuch  a  form,  that  the  liquor,  running  from  it,  a£ts 
"  as  a  valve,  and  hinders  any  fteam  from  efcaping  that 
**  way.     On  the  top  of  the  box,  at  H,  is  a  fafety-valve, 

which  prevents  any  danger  from  a  great  accumulation 
*<'  of  vapour,  not  condenfed  for  want  of  a  proper  fupply 
*'  of  cold  water.'* 
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Account  of    the    Astronomical    Observations    and 

..  ....  .    Time-Keepers,  by  Mr.  Lyons. 
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nr^  H  E  obfervations  for  finding  the  time  at  lea,  were 
•*■  taken  with  a  brafs  Hadley's  Sextant  of  eighteep 
inches  radius,  made  by  Dollond;  and  foraetimes  by 
Captain  Phipps,  with  a  fmaller  of  four  inches  radius, 
made  by  Ramfden,  which  commonly  agreed  with  the 
other  within  a  minute.  The  error  of  the  fextant 
was  generally  found  by  obferving  the  diameter  of  the 
Sun ;  which  if  the  fame  as  double  the  femidiameter 
fet  down  in  the  Nautical  Almanac,  fhewed  that  the 
inftrument  was  perfedly  adjulled  j  if  it  differed,  the 
difference  was  the  error  of  the  fextant.  It  was  necefr 
fary  to  know  this  error  of  adjuftment  very  exaftly, 
and  therefore  I  generally  repeated  the  obfervation  of 
the  Sun's  diameter  feveral  times,  and  from  the  mean 
of  the  rcfult  found  the  error  of  the  fextant.  This  error 
will  equally  affeft  all  the  obfervations  taken  near 
the  fame  time,  and  therefore  cannot  be  difcovered 
from  the  cpmpaiifon  of  feveral  obfervations.  Under 
the  equator,  an  error  of  one  minute  in  altitude,  near 
the  prime  vertical,  will  only  produce  an  error  of 
four  kconds  in  the  apparent  time ;   but  in  the  latitude 
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APPENDIX. 

*'  of  eighty  degrees  it  will  caufe  an  error  of  twenty-three 
"  feconds.  As  we  generally  took  feveral  fucccflive  ob- 
<'  fervations,  any  error  in  the  obfervatron  itfeif  will  be 
**  o-enerallv  independent  of  the  reft;  and  as  I  have  calcu- 
"  lated  each  feparately,  the  conclufions  will  (hew  which 
"  are  erroneous,  by  their  differing  much  from  the  mean 
«  of  all,  which  cannot  but  be  very  near  the  truth. 

«*  In  calculating  thefe  obfervations,  I  found  by  the 
«  lo^board  how  much  we  had  altered  our  latitude  fince 
«  the  laft  obfervation;  and  fometimes,  when  we  had 
"  an  obfervation  the  noon  following  the  obfervation 
«  for  the  time,  the  latitude  of  the  (hip  at  the  time 
<*  the  altitudes  were  taken  was  inferred  from  it.  As  moft 
««  of  our  altitudes  were  obferved  when  the  fun  was  near 
«  the  prime  vertical,  a  fmall  error  in  the  latitude  will 
"  not  produce  any  confiderable  change  in  the  time; 
«  indeed,  if  it  is  exaftly  in  the  prime  vertical,  it  will  not 
«*  make  any  change  at  all. 

**  To  find  the  Longitude  from  thefe  obfervations :  to 
"  the  apparent  time  found  by  calculation,  apply  the 
"  equation  of  time  according  to  its  fign,  wJilch  will 
"  give  the  mean  time ;  the  difference  between  which  and 
«  that  marked  by  the  watch,  will  fhew  how  much  it  is 
*<  too  flow  or  too  faft  for  mean  time. 
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"  Cnptaln  Phipps's  pocket  watch,  made  by  Mr. 
**  Arnold,  when  compared  with  the  regulator  at  Green- 
"  wich,  May  26tli,  was  twenty-four  ftconds  too  (low ; 
"  it  was  there  found  to  lofe  twelve  feconds  and  a  quarter 
**  a  day  on  mean  time.  From  this  it  is  eafy  to  find 
"  what  time  it  is  at  Greenwich  at  any  moment  (hewn  by 
"  the  watch. 


■it 


*'  The  watch  was  compared  every  day  about  noon 
with  the  two  time-keepers  made  by  MelT.  Arnohl  and 
Kendal;  and  from  this  comparifon,  and  their  rates  of 
going  previoufly  fettled  at  Greenwich,  together  with 
knowing  how  much  they  dift'ered  from  mean  time  at 
Greenwich  before  we  fet  out,  was  calculated  the  tabic 
wliich  fhews  what  the  mean  time  is  at  Greenwich 
according  to  each  time-keeper,  when  the  watch  is  at 
twelve  hours. 
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"  By  the  help  of  this  table,  we  may  eafily  find  the 
*'  longitude  of  the  fliip,  as  deduced  from  the  going 
**  of  each  time-keeper.  Having  found  how  much  the 
"  watch  is  too  fiift  or  too  flow  for  mean  time  at  the 
**  fhip,  we  know  what  the  mean  time  is  at  the  (hip 
*'  when  the  watch  is  at  twelve  hours ;  and  by  the  table 
*'  we  can  find  what  is  the  mean  time  at  Greenwich  at 
"  the  fame  time,  fuppofing  each  time-keeper  had  kept 
<<*  the  fame  rate  of  going  as  it  had  before  our  departure: 
4  the 
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"  the  difFerence  of  thefe  mean  times  will  give  the  Ic  igi- 
"  tude  of  the  fhip. 

"  For  example,  June  19th,  in  the  afternoon,  the 
"  watch  was  1'  24"  too  flow  for  mean  time  at  the  place 
**  where  we  obferved ;  therefore,  when  the  watch  fhews 
"  twelve  hours,  the  mean  time  at  this  place  was  1 2^^  i'  24". 
"  At  this  time  I  find  by  the  table,  that  according  to 
"  Kendal's  time-keeper,  the  mean  time  at  Greenwich  was 
"  12^^  2'  7":  from  this  fubtradlng  12''  i'  24",  the  mean 
"  time  at  the  ihip,  the  remainder,  o'  43"  is  the  difFerence 
**  of  meridians;  which,  converted  into  parts  of  a  degree, 
"  gives  0°  10' 45"  for  the  longitude  of  the  fhip  according 
"  to  Kendal,  which  is  to  the  Weftward,  becaufe  the  mean 
"  time  at  the  fhip  is  lefs  than  that  at  Greenwich. 


225 


(C 

(( 

C( 

{< 
« 
<( 

(( 
ti 
u 
t( 


*'  When  we  were  on  fhore,  the  obfervations  were 
made  with  an  Aftronomical  Quadrant,  divided  by  Mr. 
Ramfden,  of  eighteen  inches  radius,  which  was. 
placed  on  a  folid  rock  of  marble;  the  error  of  the  line 
of  collimation  was  found  by  inverting  the  quadrant, 
which  was  adjufted  by  a  fpirit  level.  The  weather  did 
not  permit  us  to  take  correfponding  altitudes  of  the 
Sun,  fo  that  we  determined  the  apparent  time  by  com- 
putation from  altitudes  of  the  Sun's  limb;  having  before 
fettled  the  latitude  of  the  place  of  obfervation,  from 
meridian  altitudes  of  the  Sun's  limbs  taken  with 
the  fame  iuftrumcnt. 
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APPENDIX. 
"  The  Latitudes  of  the  fliip  were  determined  mod  com- 
"  monly  by  the  meridian  altitude  of  the  Sun's  lower  limb; 
"  in  a  few  inftances,  by  that  of  his  upper  limb,  when  the 
"  lower  was  not  fo  diftind,  or  was  hid  bv  clouds.  The 
"  height  of  the  eye  above  the  level  of  the  fea,  in  all  thefe 
"  obfervations,  was  fixteen  feet.  When  wc  could  not  get 
"  a  meridian  obfervation,  we  made  ufe  of  the  method 
**  defcribed  in  the  Nautical  Almanac  for  1771,  from  two 
"  altitudes  taken  about  noon,  and  at  a  little  diftance  from  it. 

**  It  fometimes  happens  that  we  can  only  take  fome 
"  altitudes  very  near  the  time  of  noon.  If  we  have 
*'  obferved  any  altitudes  of  the  Sun  near  the  prime  vertical, 
"  we  may  thence  determine  how  much  the  watch  is  too 
"  faft  or  too  flow  for  apparent  time ;  and  confequently, 
"  how  much  the  time  when  the  altitudes  were  taken,  is 
"  diftant  from  noon;  it  therefore  remains  to  find  liow 
**  much  thefe  altitudes  are  different  from  the  meridian 
"  altitude.  This  may  eafily  be  found  by  the  following 
"  Rule : 
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"  To  the  logarithm  of  the  rifing,  taken  out  of  the 
tables  in  the  Nautical  Almanac  for  1771,  add  the  com- 
plement arithmetical  of  the  logarithmic  cofine  of  the 
fuppofed  meridian  altitude ;  from  the  fum  (the  index 
being  increafed  by  five)  fubtradl  the  logarithm  ratio 
(found  by  the  rules  in  the  abovementioned  Ephemeris) 
the  remainder  is  the  logarithmic  fine  of  the  change  in 
altitude. 

"EXAMPLE. 
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"EXAMPLE. 


I. 


«  June  the  twenty-firft,  the  altitude  of  the  Sun's  centei 
«  was  obferved  to  be  46°  6'  at  1 6'  45"  after  apparent  noon ; 
«  the  latitude  by  account  was  67"  17';  theSuns  declination 
"  being  then  23"  28'  N,  the  fuppofed  meridian  altitude 

"46°  ii'. 


"  Supiwfed  Latitude  67°  17'    Co.  Ar.  Cof.  0,41322- 
"  Sun's  declination   23   28      Co.  Ar.  Cof.  0,03749. 


♦'Log.  Ratio    0,45071 


Rifmg  16' +5"        .        .         2.4-'6l3 
SuppofedMer.Alt.  Ar.  Co.  Cof.  0,15967 


7,58610 
0,45071 

Sine  7.'3S3'* 


•*  The  change  in  Altitude  is  +0"  ^ 
<»  Obferved  Altitude    46    6 

•»  Meridian  Altitude    46  1 1 
"Declinadon  23  28 

♦'Altitude  of  the  Equator  22  43 
"Latitude   67  17N 


«  As  the  altitudes  for  determining  how  much  the  watch 
differs  from  apparent  time  were  taken  near  the  prime 
«  vertical,  a  great  error  in  the  fuppofed  latitude  will  make 
«  a  very  infenfible  change  in  the  apparent  time;  nor  will 
«  it  create  any  great  difference  in  the  variation  of  altitude 
*^  near  noon  in  a  given  time,  as  will  appear  by  the  following 
"computation: 

L  1  a  "  Suppofc 
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328  A    P    P    E    N    D    I    X. 

**  Suppofe  the  latitude  by  account  was  68"  17'  a  dec 
"  greater  than  before.  ^ 


ree 


«SuppofedLatitude68»,7'Cof.Co.A..  0,43.78  RifingifZ+r" 


Dcclinauon  ,3    a8    .^Supp4dV^.  A,e.4;;„.ConCo.Ar.:;:;'^! 


<*  Log.  Ratio  0,46917 

"  Tkc  change  jn  the  Sun's  Altitude  i»    o'  4'  aj" 
"  Obfcrvcd  Altitude  46    6 


7.5783+ 
0,46927 


Sine  7,10907 


I  ^0i 


\,f"''' 


"  Meridian  Altitude  46  10   25 
'*  Declination  23  28 


••Altitude  of  the  Equator   23  42  2j 
«  fiom  the  true  Utiade  we  found  Jfot''"''    ''  "  ''  "'''^'  "'^  '^■"^"  '''^'J"^-  '"^"^^ 


VI  , 


"EXAMPLE 


II. 


«  June  the  twentieth,  the  altitude  of  the  Sun's  center 
«  was  obferved  oh  28'  38"  after  midnight,  to  be  i''  13',  the 
"  latitude  by  account  bein^,  67°  40'  N. 


«'Su|yofed  Latitude  670  40'    Cof.  Co.  Ar.  e- 4201a        Rif,„K2»»,8" 


'  Peclinatipn 


*3  48 


2,89380 


'''°3749    Suppofed  Mer. Alt.  1°  £'  Cof. Co. Ar. 0,00001 


••  Log.  Ratio  0,45771 

•'  Change  in  the  Altitude    —  o"    9' 
•♦  Obf^ired  Altiiude      i    13 

••  Meridian  Altitude    i      4, 
''  Co-Declination  66    3  a 

"  Latitude  67  j6  N 


7.89381 

0'4J77i 

Sine  7,43640 


« 


There 
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APPENDIX. 

"  There  were  two  time-keepers  fent  out  for  trial  by  the 
Board  of  Longitude  ;  one  made  by  Mr.  Kendal  after  Mr. 
*'  Harrifon  s  principles ;   the  other,  by  Mr.  Arnold :  this 
«  laft  was  fufpended  in  gimmals,  but  Mr.  Kendal's   was 
"  laid  between  two  cuftiions  which  quite  filled  up  the  box. 
"  They  were  both  kept  in   boxes  fcrewed  down  to  the 
"  fhelves  of  the  cabin,  and  had  each  three  locks ;  the  key 
«  of  one  of  which  was  kept  by  the  captain,  of  another  by 
"  the  firft  lieutenant,  and  of  the  third  by  myfelf ;   they 
"  were  wound  up  each  day  foon  afternoon,  and  compared 
«  with  each  other  and  with  Captain  Phipps's  watch.  They 
«  flopped  twice  in  the  voyage,  owing  to  their  being  run 
"  down ;  they  were  fet  a-going  again,  and  as  they  had  been 
**  daily   compared   together,  it  was  eafy  to  know  how 
«  long  each  had  flopped,  from  the  others  that  were  Hill 
«  going ;  this  time  is  allowed  for  in  the  table  of  the  mean 
«  time  at  Greenwich  by  each  time-keeper. 

«  When  we  were  on  (hore  at  the  ifland  where  we  ob- 
**  ferved  July  15th,  we  found  how  much  the  watch  was  too 
»«  flow  for  mean  time.  When  we  returned  from  the  ice  to 
*«  Smeerenberg,  and  again  compared  the  watch  with  the 
«'  mean  time,  allowing  the  fmall  difference  of  longitude 
«  between  the  ifland  and  Smeerenberg,  we  found  that  it 
«  went  very  nearly  at  the  fame  rate,  as  it  did  when  tried 
"at  Greenwich:  fo  that  its  rate  of  going  was  nearly  the 
«  fame  in  our  run  from  England  to  the  ifland,  from  thence 
«  to  the  ice  and  back  again  to  Smeerenberg,  and  m  our 

«*  voyage 
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APPENDIX. 
"  voyage  from  thence  to  England,  as  we  found  on  our 
"  return.  By  this  means  we  were  induced  to  give  the 
preference  to  the  watch,  and  to  conclude  that  the 
longitude  found  by  it  was  not  very  different  from  the 
''  truth. 


t( 


(( 


4( 


(( 


"  The  principles  on  which  this  watch  is  conftru£led,  as 
I  am  informed  by  the  maker,  Mr.  Arnold,  are  thefe:  the 
"  balance  is  unconnected  with  the  wheel-work,  except  at 
the  time  it  receives  the  impulfe  to  make  it  continue  its 
"  motion,  which  is  only  while  it  vibrates  io°out  of  380°, 
*'  which  is  the  whole  vibration ;  and  during  this  fmall 
"  interval  it  has  little  or  no  fridion,  but  what  is  on  the 
*'  pivots,  which  work  in  ruby  holes  on  diamonds :  it  has 
*'  but  one  pallet,  which  is  a  plane  furface  formed  out  of 
"  a  ruby,  and  has  no  oil  on  it. 


"  Watches  of  this  conftrudlion  go  whilft  they  are  wound 
"  up  ;  they  keep  the  fame  rate  of  going  in  every  pofition, 
"  and  are  not  affedted  by  the  different  forces  of  the  fpring : 
"  the  compenfation  for  heat  and  cold  is  abfolutely  ad- 
"juftable. 

"  Time-keepers  of  this  fize  are  more  convenient  than 
"  larger,  on  feveral  accounts ;  they  are  equally  portable 
"  with  a  pocket  watch,  and  by  being  kept  nearly  in  the 
**  fame  degree  of  heat,  fuffer  very  little  or  no  change  from 
"  the  viciffitudes  of  the  weather. 

"  This 


APPENDIX. 
"  This  watch  was  exceedingly  ufeful  to  us  in  our  obfer- 
"  vations  on  land,  as  the  other  time-keepers  could  not 
"  fafely  he  moved :  and  indeed,  in  the  prefent  voyage, 
"  where  they  were  on  trial,  it  was  contrary  to  the  intent 
"  for  which  they  were  put  on  board,  and  might  have  been 
"  attended  with  accidents  by  which  the  rate  of  their  going 
"  might  have  been  greatly  affedled. 

"  The  longitudes  by  Mr.  Arnold's  larger  time-keeper 
are  very  different  from  thofe  by  the  watch  in  our  voyage 
back  from  Spitibergen  to  England  ;  owing,  probably,  to 
the  balance-fpring  being  rufted,  as  we  found  when  it 

«*  was  opened  at  the  Royal  Obfervatory  at  Greenwich, 

"  on  our  return. 
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"  The  longitudes  found  by  the  Mocii  are  deduced  from 
"  diftances  of  the  Moon  from  the  Sun's  limbs,  or  from 
«  Stars,  taken  with  the  fextant  j  whilft  the  altitudes  of 
"  the  Moon  and  Sun,  or  Star,  were  taken  by  two  other 
"  obfervers. 

"  In  one  inftance  (June  26th)  the  obfervatlons  were  all 
'^  made  by  Captain  Phipps  with  the  fmall  fextant  fuc- 
<*  ceflively  ;  and  the  altitudes  of  the  Moon  and  Sun  at  the 
«  very  Inftant  the  diftances  were  obferved,  are  deduced 
"  from  the  changes  In  thefe  altitudes  during  the  interval 
"  of  obfervation. 

"  I  have 
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"  I  have  calculated  the  longitude   from  each  fet   of 
''  obfervations  feparately,  to  (hew  how  near  they  agree 
"  with  each   other,  and   what  degree  of  precifion  one 
"  may  exped  in  fimilar  cafes. 

"  Obfervations  of  the  diftances  of  the  Moon  and  Sun,  or 
**  Stars,  may  be  ufeful  to  inform  us  if  the  time-keepers 
"  have  fuffered  any  confiderable  change  in  their  rate  of 
"  going.  For  if  the  longitude  deduced  from  the  moon 
*'  differs  above  two  degrees  from  that  found  by  the 
"  watches,  it  is  reafonablc  to  imagine,  that  this  difference 
"  is  owing  to  fome  fault  in  the  w?.tch,  as  the  longitude 
**  found  by  lunar  obfervations  can  hardly  vary  this 
"  quantity  from  the  truth:  but  if  the  difference  is  much 
"  lefs,  as  about  half  a  degree,  it  is  more  probable  that  the 
"  watch  is  right,  fince  a  fmall  error  in  the  diftance  will 
"  produce  this  difference. 

"  The  diftances  of  the  Moon  from  Jupiter  were  oK. 
"  ferved,  bccaufe  Jupiter  is  a  very  bright  objedl ;  and  the 
*'  obfervations  are  eafier  and  lefs  fallacious,  particularly 
"  that  of  the  altitude,  than  thofe  of  a  fixed  ftar,  whofe 
"  light  is  much  fainter.  This  method,  however,  requires 
*'  a  different  form  of  calculation,  from  that  of  the  obferved 
*'  diftance  of  the  Moon  from  a  fixed  ftar,  whofe  diftances 
'*  are  computed  for  every  three  hours,  in  the  Nautical 
''  Almanac.  The  principal  difficulty  in  the  calculation 
**  is  to  find  the  Moon's  longitude  from  the  obfervation  of 

«  the 
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"  the  dlllance.  This  I  have  endeavoured  to  facilitate  by 
"  the  following  problem,  which  may  be  applied  to  any 
"  zodiacal  ftar,  and  will  be  of  ufe  when  the  ftar  fet  down 
"  in  the  Ephemeris  cannot  be  obferved. 
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"  Having  given  the  dlllance  of  two  obje£ts  near  the 
"  ecliptic,  with  their  latitudes,  to  find  their  difference  of 
"  longitude. 


"SOLUTION. 

"  Find  an  arc  A,  whofc  logarithmic  fine  is  the  fum  of 
"  the  logarithms  of  the  fines  of  the  two  latitudes  and  the 
*<  logarithmic  tangent  of  half  the  diftance,  rejedlng  twenty 
"  from  the  index  of  the  fum. 

"  Find  an  arc  B,  whofe  logarithmic  fine  is  the  fum  of 
"  rhe  logarithmic  verfed  fine  of  the  difference  of  latitude, 
"  and  the  logarithmic  cotangent  of  the  diftance,    rejoaing 
"  ten  from  the  index  of  the  fum. 

**  Then  A  added  to  the  cbferved  dirtance,  and  B  fub- 
**  traded  from  the  fum,  leaves  the  difference  of  longitude. 

"  If  one  of  the  latitudes  is  South,  and  the  other  North, 
<*  the  fum  of  the  two  arcs  A  and  B  fubtradlcd  from  the 

dirtance.   leaves  the  difference  of  longitude. 


(( 


M  m 


<*  EXAMPLE. 


=  34 


A 


E      N      D      1      X. 


,h 


m 

Iff 

J}. 


}n  r\ 


1^ 


li 


EXAMPLE. 


(( 


It 


Augnft  the  thirty-firrt,  the  obferved  diftance  of  the 
Moon's  center  from  Jupiter,  cleared  of  refra£lion  and 
*'  parallax,  was  32°  35'  52",  the  Moon's  latitude  being 
"  1°  47'  N,  and  that  of  Jupiter   i'  36'  S. 

"  Latitude  5    i°  47'     Sine  8,4950    Difference  of  Latitude,    3'' 53'  Vers,  Sin.  7,2413 
"  Lat.  %    .     13')      Sine  8,4459 
"  HaU'dillance  16    iS  Tang.  9,4660  Dilhnce  32    36     Cotang.   10,1941 


"  Arc  A.  o'  52"  - 
"  The  funi  of  thcfe  Arcs 


Sine  2^6,4049 


ArcB. 


9'  -'5" 


Sire  I7,43J4 


10'  17"     Subiratled  horn 


"  the  dillancc 


3-°    3?    5-> 


"leaves   32     ^5    35     the  diircrcncc  of  Longitude  between  the  Moon  and  Jupiter^ 

"  Knowing  the  longitude  of  Jupiter  from  the  Enhe- 
*'  meris,  and  the  difference  between  it  and  that  of  the 
"  Moon,  we  may  infer  the  longitude  of  the  Moon  by 
"  obfervatlon :  and  from  the  longitudes  fet  down  for 
"  noon  and  midnight  of  each  day  in  the  Nautical 
"  Almanac,  find  the  apparent  time  at  Greenwich  when 
*'  the  Moon  had  that  longitude,  which  compared  with 
**  the  apparent  lime  at  the  Ship,  will  give  the  difference 
*'  of  meridians. 


A  Table 
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A   Table  (hewing  what  the  Mean  Time   is  at  Greenwich,  by  each 
Time-keeper,  when  the  Pocket  Watch  made  by  Arnold  is  at  ii\ 
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Obfervations  for  finding  the  Longitude  by  the  Time-keepers. 


May  :!0,  ]'.  M.  off  Sheerncfs. 


Time  by 

the 
Wateh. 

.-Vlt.  of  the 
Sun's  lower 
Limb. 

Alt.ot  tht 

Sun's 
Ctntcr. 

Apparent 
'I'iinc. 

h      '        " 

5  48  46 

5  r-  «2 
5  ji  '^ 

0     1      II 

17  46     0 
17   14     0 
16  57     0 

0      /      '/ 

■  7  5.';  0 
17  23  0 

17    00 

h     1     II 

5  S3  47 
S  57  25 
5  59  10 

Me:ia 
Time. 

Watch 

too 
flow. 

5  S^  57 
5  54  35 
5  S<'  20 

/     // 

2  II 

3  23 
3     8 

Meanofihc 
two  l;il}, 

3'  '5" 


Eq.  Time    2' — 50" 


•\t  1 2'' bv  the  Wutth,  tn<"an  Time  at  the  Ship,     12     3i5.    .     .    .12     3  ^S  •    •    •     ••2     315 
\t  (ireenwich,  by  the  Watch,  12     i    13  by  Arnold,  i a     o  27  by  Kendal,  11   59  49 


Difference  of  Mrririians, 
Longitude  of  the  Ship, 


o     2     z 
0°  30'  30"  E 


2  48 


o"  4Z'  o" 


o     3  26 

o°s''30' 


June  4,  A.  M. 


Time  by 

the 
Watch. 


Alt.  of  the 
Sun's  lower 
Limb. 

.Alt.  of  the 

Sun's 

Center. 

0      1     II 

5'  47  30 
52     8     0 

52  27  30 

0      /     II 

51  ae  30 

52   '7    '> 

52  36  30 

Apparent 
lime. 


Mean 
Time. 


Watch 
too 
flow. 


9  44  15     51  47  30     SI    50  30     9  52  44  9  50  37 

9  47  30     52     8     o     52   17     o     9  55  32  9  53  25 

9  50     o     52  27  30     52  36  30    9  jiJ   16  9  56     9 

•\t  12^  by  the  W^atch,  mean  Time  at  the  Ship,  12     6     j 
At  Greenwich,  bv  the  U  atcii, 


/     «/ 
6  22 

5  55 

6  9 


Mean  6'  9" 


Ei],  Time 


2-- 7 


h        '       '/ 
12      69 


.    .  i^    6    9 

12     2   15  by  ArnoIJ,  12      i    16  by  Kendal,  12    o  25 


Oitference  of  Meridians, 
Longitude  of  the  bliip, 


o     3   H 
o"  58'  30"  E 


13'  "5 


o    5,44 
1°  2b'  o" 


June  6,  A.  M. 


Time  by 

the 
Watch. 

Alt.  of  the 
Sun's  lower 
Limb. 

9  49  '5 

i;  51    10 

9  52  45 

0  /  /' 
iz  2S  0 
52  38  4S 
52  51   JO 

.•\lt.  ot  the 

Slur's 

Center. 

0      /      // 

?'   33  50 
5^  4(5  35 
53     0  20 

.Apparent 
rime. 


9  59  43 
(O      I    41 

'o     3  43 


Mean 
Time. 


9  57  55 

9  59  S3 

10     1    55 


Watch 

too 

llo 

'.V. 

/ 

II 

8 

40 

U 

43 

9 

10 

Mean  8' p" 


K'j.  Time,     i' — 48" 


At  1 1*"  by  the  Watch,  mean  Time  at  the  Ship,     12     8  51 


At  Greenwich,   by  the  \\  aich, 

iDifferencc  of  Meridians, 
JLongitudc  of  the  Ship, 


12     8   ft 


n     8  5 


\i     2  39  by  Arnold,  12     i   50  by  Kendal,  12     o  55 


o     612 
i°33'o"  E 


o     7     I 
i°45'  is" 


7  56 


1-  <9'o"i 


Obfervalons 
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Obfervations  for  finding  the  Longitude  by  the  Time- keepers. 


June  8,   A.  M. 


Time  by 

the 
\V;itch. 


9  28     o 

10  s+    o 


Alt.  of  the 
Sun's  lower 
Limb. 


Alt.  of  the 

Sun's 

Center. 


48  48     o     43  56  45 
57  10    o  ls7  «9    o 


Apparent 
Time. 


9  35   " 
It     119 


Meuit 
Time. 


9  33  45 
<o  59  54 


Watch 
too 

ill)W. 


5  45 
S  54 


Mean 


5' 49 


Eq.  Time     I'—ib" 


-25" 
/ 


\t  izh  by  the  Watch,  mean  Time  at  the  Ship,     iz     549.    •    •  ,  •  ' 
At  Greenwich,  by  the  Watch,  '^     3    4  by  Arnold,  . 


2     5  49  .    .    .    .12     5  4^. 
2     2     8  by  Kendal,  12     i   i  c 


Difference  of  Meridians, 
Longitude  of  the  Ship, 


2  45 

'5" 


o"  41'  k"  E 


o    3  41 

o°55''5" 


0     4  3' 
i<'9'45' 


June  8,  P.  M. 


Time  by 

the 
V^'atch. 


5  42  o 
5  44  35 
5  46  5° 


Alt.  of  the 
Sun's  lo.ver 
Limb. 


19  51     o 
19  32     o 

19    II      o 


Alt.  of  the 

Sun's 

Center. 


20  o  o 
ig  38  50 
19   iS  50 


Apparent 
Time. 


5  48   12 

5  50  3« 
5  5^  56 


Mean 
Time. 


Watch 

too 

flow. 


/     // 
4  56 


h    /     " 

5   4&  56 

5  49  22  I   4  47 

5  51  40 1  4  50 

h      «     " 


Mean  4'  5  1 


Eq.  Time     i'— 16" 


/;  h  '       "  h  '       " 

At.2^bythcWa,ch^-;nTune.tthcShip,     12     4  5'  •    ;^^_;,J^  -     ^ ^  by  ke^dal,  "     t  f^ 
At  Greenwich,  by  the  V\  uitli,  '^     ■>     ^    -^  


Difference  of  Meridians, 
Longitude  ot  the  Ship, 


o     I  47 
0°  26'  45"  E 


o     *  45 

0°  40'  45" 


034' 

o«'s5''5" 


June  n,  A.  M. 


Tunc  bv 

the 
W:ach. 


9     4  35 
9     t)   10 


Alt.  ot  tiK 
Sun's  lower 
Limb. 


44-  41     ° 
44  s  5     -^ 


9    7  5°l  45    9    o 
10  12  491   5*  3^    ° 


Alf.  ot  tht 

bun's 

Center. 


Apparent 
Tiai'.-. 


Mean 
Ti'r.e. 


// 


^4  49  4^i   9  «    '7l  9  o  2. 

45     3  -10    9  3     '     '>  ^   ''-^ 

4;   17  40    9  4  45     9  3  54 

52  44  50! 10  5  lylio  4  zs 


Watch 
too 

faih 


4     9 
4    o 

3  56 
d  21 


}Meai 
4' 2" 


liq.  Time    o' — 5  i 


^,  .,h  l,y  .he  Watch,  mean  Time  a,  the  Ship,     t .   53  58  -^^^^^^^  •  -   55  5^  ^^-^^^  -  55  5^ 


;5  5? 


At  Uiccnwich,  by  the  W.itcli, 

DitTerence  of  Meridians, 
l.o.ii;ilude  1)1   the  Ship, 


o     7  41 
i«  5-'  30"  W 


o    6  II 

1°  33'  'S" 


o    5  30 
1°  22'  30' 


Obfervatbns 


s'jS 
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Ohfcrvations  for  finding  the  Longitude  by  the  Time-keeper,>. 


June  13,  A.  M, 


Time  b\ 
Arnold. 


Alt.ot" 
Sun's  1 
Limb. 

tlie 

OWCI 

Alt.  otthi- 

Sun's 
Center. 

Apparent 
Time. 

0     / 

49  39 

49  i^ 

50  liJ 

// 

0 
0 
0 

0     /      /t 

49  50  '0 

50  6  10 

50  29  10 

h       '        "  1 

10  JO  37| 
10  24.     9^ 

10  iy  ;;! 

Mean 

'I'ime. 


Arnold 
too 

ilou-. 


to  i6  i; 
•0  JO  <; 

'O  -'S  33 


At  10''  by  Arnold,  mean  Time  at  the  Ship, 
At  Greenwich,  bv  the  Watch, 


7   M 
S    3' 


Lat.  sf  H' 

tij.  Tm'c  0—26' 


10  20  II  3  54 
10  23  42:  3  25 
10  2g     1 ,    3   i^,'      S3'  26" 

h        '      "  h         /      "  h        '      " 

10     3  36  .     .     .     .10     3  26  .    .     .       10    3  26 

10     3  50  b)  .'\rnoid,  CO     i   49  bvKendil,  10     i    13 


DilFcrence  of  Meridians, 
[.ongitiide  of  the  Ship, 


o    o  24 

0°  6'  o"  W 


o     I    ^7 
0°  24'  1 5"  E 


o     213 
o»33'  'S"E 


Jimo  13,  P.  M. 


Time  by  I  Alt.  of  the 
Arnold.       Sun's  lower 
I   Limb. 


36    22 

38  5? 

39  57 


5 
i 
S 

S  41 

5  43 
5  45 


47  40 


1 


22   to 

21     44 

2  1  35 
2 1  20 
21  6 
20  j'j 
20  47 


o 

30 
o 
o 


Alt.  of  the 

Apparent 

Mean 

Arnold 

Sun's 

Time. 

Time. 

too 

Center. 

llo.v. 

0      /      // 

h       '       " 

h      '       " 

/         /' 

22   I S     0 

5  4'     (-' 

5  40  44 

4  22 

* 

21   59  30 

5  43   >8 

5  42  56 

4     • 

* 

21    54   10 

5  44  20 

5  43  5« 

4     ' 

*  Mean  ot 

21   42   30 

5  4()   -f 

5  4^     3 

446 

the  five 

21    27   30 

5  4»     --i 

5  47  46 

4  43 

marked  ^ 

2113   50 

5  49  43 

5  49  2' 

4  12 

4'  8" 

20  56     0 

5   52     7 

S  5'  45 

4     5 

* 

20  54  20 

5  S^  Sj 

5  52  3' 

4  S' 

* 

Lat. 

Eq.  Time 


59'  46' 


.At  6''  by  Arnold,  mean  Time  at  the  Ship, 
At  Gieenuich,  by  the  Watch, 

Difference  of  Meridians, 
Longitude  of  the  Ship, 


648....648....64R 
6     3  {2  by  Arnold,  6     i   49  by  Kendal  ,6     i    14 


o    o   16 


o"E 


o     2   19 

0°  54'  45" 


o     2   ^4 

o°43'3o" 


June  14,  A.  M. 


Time  by 
Arnold. 


9  44  3^ 
9  48  4' 
9  P  53 


Alt.  of  the 
Sun's  lower 
Limb. 


45  57 

46  21 


Alt. of  the:  Apparent 
Sun's      I     Time. 
Center. 


46     8 
46  3* 


46  41     o   1+6  52     o 


9  43  5^^ 
9  48  20 

9  Ji     4 


Mean 
Time. 


Arnold 
too 

falL 


At  lo*'  by  Arnold,  mean  Time  at  the  Ship, 
,■^1  Giecnwith,  by  the  Waich, 

Difference  of  Meridians, 
Longitude  of  the  Ship, 


9  43  43     o  49  ^-^f-  ^°°  '7' 

9  48     7     o  34    Mean  ©'48"  Eij.  Time        o'~i3" 
9  51  51     I     2 

k        '       "  hi" 

9    59    1 2    .      .      .      .      95912.      .      .      .      9    59    I  2 

10    3  59  by  Arnold,  10     1  52  byKendul,  10     i   20 


o    4  47 
i'  11'  45"  vv 


o    3  40 

o»  40'  o" 


O      2      h 
0°  32'  O 


Obfervations 
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Oblervations  for  finding  the  Longitude  by  the  Time-keepers. 


June  i^,  A.  M. 


Time  l>y 
Ariioldi 


8  26  48 
8  28  5 
8  29     8 


Alt.  of  the 
Suii's  lovier 
Limb. 


38  3  o 
38  It  30 
3S  20    o 


Alt.  ot'the 

Sun's 

Center. 


38  13  40 

58   22   ic 
38   30  40 


Apparent 
Time. 


8  28  16 
8  29  40 
8  30  53 


Mean 
Time. 


8  28  13 

8  30  50 


Arnold 
too 
i\ow. 


«   35 
I   32 

I  43 


T/,K.  60"  I  7' 

Mean  i'  3 3" I  Ktj.  Time  o — j 


At  8''  by  Arnold,  mean  Time  at  tlic  Ship, 
At  Greenwich,  by  the  Watch, 

Ditterencc  of  Meridians, 
Longitude  of  the  Ship, 


8     '   33 


8     I  33 


8     I  33 


849  by  Arnold,  8     1    ^6  by  Kcudul,  8     i   zh 


o     2   16 
o»  39'  o""  W 


0021 

0°  i'  4j"  W 


o    o     5 
0°  >'  ts"h 


June  17,  A.  iNL 


Time  by 
Arnold. 


33  " 

34  58 

36  AS 

37  40 


9  42     4 


Alt.  of  the 
Sun's  lower 
Limb. 


43  41     o 

43  5«     o 

44  2     o 

4  4     6  30 
44  30     o 


Alt.  of  the 

Sun'i 

Ccnier. 


43  5*     o 

44  2  (' 
44  '3  o 
44  17  33 
44  4'     <= 


Apparent 
Time. 


9 

9 

9  39 
')  4'3 
9  45 


3?  29 
3^^  3^ 


Mean 
Time. 


3?  53 
39    o 


40 
4' 

4? 


Arnold 

too 

flow. 

1 

tf 

2 

42 

4 

2 

3 

'5 

4 

'S 

3 

33 

Mean  3'  31" 


Laf.  62°  43' 30" 

fJecI.  23  25  20 

E'-j.  Time  0  +  24 


At  10'' by  Arnoll,  mean  Time  at  the  Ship,       10     3  Ji  •     '     •     •  10     3  3^'     %   •     •  '°     3  3' 
At  Grt-emvich,  by  the  Watch,  10     4  50  by  Afjnold,  10     2     2  by  Kendal,  10     144 


Difference  of  Meridian", 
Longit-.'.de  of  the  Ship, 


o     I  19 

0°  k/^s"  W 


o     I   29 

0^2  2'   15"E 


o     I  47 
0°  26'  45"  I: 


June  iS,  P.M. 


Time  by 

the 
Watch. 


Alt.  of  the 
Sun's  lovvci 
Limb. 


3  3*  4' 
3  34  24 
3  37  38 


3?  58  30 
3  5  ?o  o 
35  29    o 


Alt.  of  the 

Sun's 

Center. 


^6  9  10 
j6  o  40 
35  39  40 


Ajiparont  1 

T 

inie. 

h 

/ 

// 

3 

33 

5 

3 

3^ 

35 

3 

3« 

'5 

Mean 
Time. 


3  33  4- 

3  3?   '5 
3  33  55 


Watch 

tco 

\\o:v. 

1     II 

I     4 

0    ?! 

'   >7 

:Meaii  t'  4" 


At  1 2''  by  the  Watch,  mean  Time  nt  the  Ship,     12     i     4 


Lnr.  65°  2,-'   o' 

Heel.  23    i6  10 

lU).  Tiire  0  +  40 

//  ii      '     ' 

A  ....   12      I     • 


At  oreemvich,  by  the  Watch, 

Difference  of  Meridians, 
Longitude  of  the  Ship, 


1 2     5     0  by  Arnold,  1 1     2     <;  by  Kendal,  i  2     i 


042 
1°  o'  30"  W 


o       I       I 

0°  1 5' is" 


o    o  4: 
0°  1 1'  45 


Obfeivatlons 
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Obfcrvatloiis  for  finding  tlie  Longitude  by  the  Time-keepers. 


Tiinc  bv 

the    ■ 

Watch. 

h     /     '/ 

3  55  38 
3  5^'  3') 

3  5°     8 

4  S  28 
4.     6     8 

4     7  57 
4     8  30 

6     4  34 
6     5  -^7 
6     9     9 

Ju.ie  19,  P.  M. 


All.  ot  the 
Sun's  [owxi 


33  3i 
M  20 
33  '^ 
3^  30 
^5 


o 
o 
o 
o 
o 
3*  16  o 
32  12  30 
20  44  30 
20  41  o 

20      9      O 


Alt.oithf 

Ajip.irLr.l 

Mem 

Watch 

Suii'i 

Time. 

Til  111'. 

too 

Center. 

flow. 

0     1     11 

ii     /     '■ 

h     »      " 

/     II 

a  43  30 

3  54  S' 

3  55  45 

0     7 

* 

3^  .^  30 

3  57     9 

3  58     3 

«   -'4 

3i  "  30 

3  58  33 

3  S9  17 

I    19 

32  4°  30 

4    5  55 

4    6  49 

I    21 

Mean  of  all 

3^  35  30 

4    6  47 

4     7  4' 

I  ii 

but  the  two 

j2   j6  30 

4       8    20 

4    9  «4 

'   >7 

marked  i^ 

52  2}     0 

4     8   57 

4    9  5' 

I    21 

1'  24" 

2o  54     0 

6    5  19 

6    6  14 

I  40 

:o  50  30 

6     5  54 

6    6  49 

I    22 

20  18   20 

6  II  23 

6  12  2a 

3  •' 

* 

Ut.  66°  27'   o' 

Dec).  23  27  10 

iq.  Time  0+54 


Lat. 
Decl. 
Kq.  Time 


66"  35'   o' 
23   27    o 

0+5; 


At  I  J*"  by  the  Watch,  mean  Time  at  the  Ship,     12     i   24  .     .     .     .12     i   24  .     .     .     ,   j,     ,   j. 
At  Grcemvich,  by  the  Watch,  12     5   1 9  by  Arnold,  1 2     2   14  by  Kimial,  12     a     7 

Difference  of  Meridians,  03?} 

Longitude  of  the  Ship,  o"  58'  45"  W 


o  50 


o"  1 2'  30" 


o    o  43J 
0°  to'  4_5" 


June  2T,  A.  M. 


Time  by 

the 
Watch. 


8  50  33 

8  54    o 
8  59  22 


Alt.  of  the 
Sun's  lower 
Limb. 


37  14    o 

37  30  30 
37  Si    o 


Alt.  of  the 

Sun's 

Center. 


37  *4  40 

37  4'    10 

38  3  40 


Apparent 
Time. 


8  p  41 

8  56  12 

9  o  57 


Mean 
Time. 

Watch 
too 

How. 

h       /      // 

8  53  5f> 

8  57  27 

9  2    12 

/      // 

3  23 
3  ^7 

2  so 

Mean 
3'  H" 


Lat.  67°  3/   o'' 

Decl.  23  27  ss 

tq.  Tmie  1  +  •  5 


At  1 2*"  by  the  Watch,  mean  Time  at  the  Ship,  12     3  25  .     .     .     .   12     3  25  .     .     .     .12     3  25 
At  Greenwich,  by  the  Watch,  12     5  43  by  Arnold,  12     1   57  by  Kendal,  ii     z     g 

Difference  of  Meridians,  o     2   18  o     i   28 

Longitude  of  the  Ship,  ©"  34'  30"  VV  o"  iz'  o''  E 


O        1     20 

0°  20'  o"  E 


Obfervations 
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Obfervations  for  finding  the  Longitude  by  the  Time-keepers. 


June  25,  A.  M. 


Time  by 
Arnold. 


Alt.  of  the 
Sun'i  tower 
Limb. 


II 


7 

j8  ^^ 

t) 

0  40 

8 

a  s« 

R 

3  5» 

t 

458 

8 

5  4» 

3»  3«  o 
3«  36  «5 
3*  45  30 
31  46  1^ 

3»  SO  30 
3«  54    o 


At  8''  by  Arnold,  mean  Time  at  the  Ship, 
At  Greenwich,  by  the  Watch, 

Dt&crence  of  Meridians, 
jLougitude  ot  the  Ship, 


Alt.  of  the 

Apparent 

Mean 

Arnold 

Sun'* 

Time. 

Time. 

too 

Center. 

flow. 

0     '     II 

h    '     " 

h      1       II 

it  41  30 

8  34  »5 

8  36  11 

38    5 

j*  46  45 

8  35  5<> 

I  ^*     I 

37  *3 

3«  53    0 
\i  50  45 

8  37  4« 

8  3948 

36  50 

8  39  28 

8  41  35 

37  43 

33     >     ° 

8  40    0 

8  4»     7 

37     9 

ii    4  30 

8  41     0 

8  43     7 

37  ^5 

Mean 
37'3!>" 


Lat. 
Ded. 
Eq.  Time 


/3   57 


8  37  36 


II 


37  36 


•  8  37  3^' 


8    «  }6  by  Arnold,  8     2  28  by  Kendal,  8     3  x 


o  29    o 
7"»  ij'  o  E 


o  35 

8"  47'  o" 


„°  34 
8°33'- 


'5 


June  j6,  P.  M. 


Time  bj 

the 
Watch. 


3  3'  36 


Alt.  of  the 

Alt.  of  the 

Apparent 

Mean 

Watch 

Sun's  lower 

Sun'i 

Time. 

Time. 

too 

Limb. 

Center. 

flow. 

0     1     II 

0     1     II 

h      1     It 

h    1    II 

1     If 

29  17    0 

29  27  15 

4  "o  *5 

4  12  49 

4'  '3 

29     3    0 

29  13  «5 
29    8  4j 

4  '4  «o 

4  16  J4 

4«  35 

»8  58  30 

4  «|  «' 

4  '7  45 

4*  '4 

28  J5    0 

29    $  '5 

4  16  J2 

4  «9  '6 
4  to  16 

42  21 

28  49    0 

28  59  IS 

♦  '7  S« 

4»     * 

28  44  30 

»8  S4  45 

4  19    6 

4  s«  30 

4>  zo 

1 


Mean 
4»'  >4" 


\M.  74' 25'  o" 

Decl.  23  J I  50 

Eq.  Time  2-I-24 


3  34  59 
3  35  3' 
3  3<»  S5 
3  38  «4 
3  39  »o 


Difference  of  Meridians, 
Longitude  of  the  Ship, 


o  35  3<» 

BOji'joT'E 


o  41  " 

io»  35'  y^' 


o  4»  "5 

to»  18'  45" 


N  n 


Obfervations 
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Obfervations  for  finding  the  Longitude  by  tlic  Timc-kcepers. 


June  28,  P.  M. 


Time  by 

the 
Watch. 


5  5''  50 


Alt.  of  the 
Siin'i  lower 
Limb. 


20  4;     o 
20  42     o 


j  59     2 1   20  40    o 


Ah.  of  the 

Sim'i 
Ci'iiier. 


Anpnrcnt 
'I'iinc. 


20  49  jO    6  34  SS 


Mcnti 
Time. 


Watch 

too 
flou-. 


20  54  30    6  33  21     6  36     5  39  '5  I'lt. 

20  51   JO    6  34  18    6  37     a  38  2  2  T     Mean  Decl. 

'^  37  39  jS  37  J    38'  2'/'  Kij.  Time 

h       /       //  h        /  // 

At  1 2*' hy  the  W.itch,  mean  Time  at  the  Slup,  12  38  jg  ,     .  .     .  12  38  29  .     .     . 

\i  Greenwich,  by  the  Watch,                              12     7     9  12   $9  26 


77°  30'   o" 
23    i()  10 

2+44 

h       f       ti 

.    12    38    Hj 
12        I        2 


Ditfercnce  of  Mcridlnns 
lyKijjitiule  ot  the  Shii), 


o  ^1    ;o 
7°  s'o'  o"  E 


o  39    3 

-0    .  ./   ,.1/ 

9   4i  45 


o  a?  >7 
9°  21' 45" 


June  29,  P.  M. 


rime  by 

the 

W 

■;itch. 

h 

/ 

// 

3 

4« 

37 

3 

43 

25 

3 

46 

30 

3 

47 

44 

3 

4a 

S3 

3 

SO 

24 

AU.  of  the 
Sun's  lower 
Limb. 


27  29 
27  20 
27  II 
27  6 
27  o 
26  57 


Alt 

.of  the  1 

f, 

un's 

Center. 

0 

/ 

ft 

39 

10 

30 

10 

21 

10 

16 

10 

10 

10 

*7 

7 

10 

Apparent 
Time. 


4  "  4« 

4  '5     « 

4  »!<  47 
4  30  28 

4  32  3'' 
4  33  -29 


Mean 
Time. 


4  2.f  4' 
4  28     I 

4  3'  47 
4  33  -'S 
4  35  36 
4  36  29 

h        /        / 


w 

itchl 

too 

flow. 

/ 

II 

44 

4 

44 

3h 

45 

'7 

45 

44 

46 

43 

46 

5 

Mean 

45'  25" 


Lar. 
IXvI. 
E'j.  Time 


At  1 2'' by  flie  Watch,  mean  Time  .at  the  Ship,    12  4J  2j 


At  (iieenwith,  bj  the  Watch, 

Dltrcrencc  of  Mrritlians, 
Uuii^ltoiic  of  the  Ship, 


12    45     2J 


78°  I' 40' 

23  13    '5 

3  +  0 


12  45  25 


12     7  21  by  Arnold,   11   59  11  byKemlal,  12     i     3 


o  38     4 
9°  3 1'  o"  E 


46   .1 


J  I"  33'  30' 


o  44  2 
ti°5'3o" 


June  30,   P.  M. 


Time  by 

(he 
Watch. 


5  58  43 
0    o     4 

6  1  37 
6     2  2J 


Alt.  of  the 

Skill's  lower 
Limb. 


// 


20  27     o 

20    20      O 

20  1  <;  30 
20  14  15 


All.  of  the 

Sun's 

Center. 


o     /     // 

20  36  25 
20  29  25 
20  24  ; 5 

20    21    40 


6  43   14 

6  45  34 
&  47  5 
6  47  50 

h      / 

At  I  z**  by  the  Watch,  mean  Time  ai  the  Ship,     12  4;  29  . 
At  Greenwich,  by  the  Watch,  •  -     -   -     ' 


Apparent 
Time. 


h       /       // 

6  40  I 
h  42  21 
6  43  5  J 
6  44  «7 


Mean 
Time. 


Watch 

too 
flow. 


44  3. 

45  3" 
45  ^« 
45     2 


Mean 
45'  29" 


Lat. 
Dcd. 
Etj.  Time 


12  J.?  29 


78"   7'  15" 
23     9  '0 
3+'3 


12  45  21; 


\i     7   34  by  Arnold,  11    58   55   by  Kcnd.il,  J2     o  fO 


Difference  of  Mcriclians, 
Longituifc  of  the  Ship, 


o  ^7  55 
9°  2b'  45  K 


o  46  34 


II' 


>»'  50" 


o  44  3c 
n°7'3o" 
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Obfcrvations  for  finding  the  Longitude  by  the  Timc-kcepcrs. 


July  J,  P.  M. 


I'iiiic  by 

(lie 
Watch. 


5  46 


4 

44 
5  49  59 
J  S»  $7 

$  5J  55 
5  54  49 
S  S''  35 


S  47 


Alt.  ot  the 

All.  ot  thi; 

Apparent 

Mean 

Watch 

Sun's  lower 

Suii'j 

rime. 

Time. 

too 

Limb. 

Center. 

How. 

0     /     II 

a      1       II 

h       /         '/ 

1.    /     II 

1     II 

20  sj    0 

21      4   30 

6  18  59 

6  3*  54 

46  30 

^^(*  Iff 

20  jj    0 

11       1    30 

6  29  <9 

6  33  34 

45  so 

41'  58" 

JO  47     0 

20  j6   30 

6  31  +1 

6  3;  16 

45  >7 

30    41       0 

20    50    30 

6  33  47 

6  37  22 

44  25 

10  37    0 

10  46   jO 

6  35  " 

6  38  4(3 

44  5' 

of  the    four 

20  3J     0 

^0  44  35 

6  35  47 

6  39  22 

44  33 

lall44'32" 

20   30    30 

20  40    0 

6  37  20 

6  40  5s 

14  *o 

Lat.  78' 23' ^o' 

IX-cl.  23    o  jo 

Eq.  Time  3  +  35 


At  1 1""  by  the  Watch,  mean  Time  .it  the  Ship,    12  44  32  .    .     .     .  12  44  32  .     .     .     .  i :  44  3 
At  Greenwich,  by  the  Watch,  12     7   J8  by  ArnolJ,  11    ^8  29  by  Kendal,  12     i    10 


Difference  of  Meridians, 
Lonijiiudc  of  the  Ship, 


o  36   ^4 
9"  8'  30"  E 


o  4fi     ^ 
1 1"  30'  4i" 


O    45     22 

•  ©■^  io'  30" 


July  6,   P.  M. 


Alt 

ot  the 

Sun 

's  lower 

Liir 

b. 

0 

/ 

// 

'9 

26 

0 

'9 

18 

0 

'9 

'3 

0 

'9 

9 

0 

'9 

5 

30 

Alt.  of  the 

Ap|>:ircnt 

Mean 

Watch 

Sun's 

rime. 

Time, 

too 

Center. 

llow. 

0     1     II 

Il    /     II 

h      1       II 

1      II 

19     3  40 

7  '5  59 

7  20  ift 

4a     4 

Lat. 

79" 

18  js  40 

7  '9  «9 

7  »3  3^ 

47  3f' 

Mean 

Dec], 

22 

18  50  40 

7  *'  ^4 

7  25  4' 

47    6 

A-<    A   ^11 

4/  4' 

Lq.  Time 

18  46  40 

7  *3    4 

7  27  i' 

47  58 

[8  43  10 

7  *4  2u 

7  28  37 

47  40 

6  32   12 

t  36     o 

f'  3a  35 
6  39  23 

6  40  57 


At  1 :'  by  the  Watch,  inran  Time  at  the  Ship,     12  47  41 


At  Greenwich,  by  the  Watch, 

Difference  of  Meridians, 
Longitude  of  the  Ship, 


12  47  41 


79°  57'    o" 
22  28  20 

4+«7 


•  2    47    41 


12     8  47  by  Arnold,  11   57  50  by  Kendal,  12     1  47 


o  38  54 
9°  4/  30"  K 


o  49  S' 

u°  27' 45" 


o  45  54 
11°  iS'jo" 


July  11,  A.  M. 


Time  by 
Arnold. 


Alt.  of  the 
Sun's  lowei 
limb. 


3  3-  -^ 
3  38  4? 


At  V  I'y  Arnold,  mean  Timt  at  the  Ship, 
At  Greenwich,  by  the  Watch 

Difference  of  Mcridi;itis, 
Longliudc  of  the  bhip. 


Alt.  of  the 

Sun's 
Cen;er. 

Ajiparent 
'I'ime. 

Mean 
Time. 

Arnold 
too 

11 JW. 

0      r      1' 

17  39  20 
'7   54  JO 

1-.    f     II 

^  >9  49 
4  -^  3' 

4  H  45 

4  .:•'  -r 

1     II 

I^Iean 
5/31" 


I.ar.  80°   4'    o' 

Deel.  22     7  20 

E<i.  Time  4+56 


3   52 


52  3' 


3» 


3   16  23  by  Arnold,  3     3  21  byKendKl,  3     y  19 


o  ii^    8 

9°  2'  o"  E 


o  49  to 
12'  1 7' 3  c" 


o  43  1: 

10°  ifWd 


N  a  z 


Ohkrvationd 
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Obfervations  for  finding  the  Longitude  by  the  Time-keepers. 


July  I  J,  P.M. 


Correftion  for  Error  of  Sextant,  —4'  30" 


Time  by 

the 
Watch. 

Alt.  of  the 
Sun'»  lower 
Limb. 

Alt.  of  the 

Sun's 
Crntcr. 

Apparent 
Time. 

Mean 

Time. 

Watch 

too 
iluw. 

Lat. 

Decl. 
Eq.  Time 

h       t      1 

7  «6  J5 

7  *7  58 
7   »«  44 
7  '9  48 

0     t      II 

lb     i    0 
16     3    0 

16     a   15 
«5  59    0 

0      1     II 

16     9  10 
t6     7   10 
16     6  J5 
16     J  10 

h      /       // 

8  If  9 
8    16     8 

8  i6  30 
8  19    3 

h      »      // 

8  20  18 
8  21   17 
8  ai  39 
8  24  12 

/      II 

53  53 
ii  '9 
S»  55 

J4  »4 

Mean 
53'  3K" 

«o»  4'   0" 
21  J3  10 
5  +  9 

At  1 2*^  by  the  Watch,  mean  Time  at  the  Ship,  12  ^3  38  .    .    .     .  ix  j3  38  .    .    .     •  12  $3  38 
At  Greenwich,  by  the  Watch,  12   10     i  by  Arnold,  11   56  25  by  Kendal,  12     2  4$ 


Difference  of  Meridiani, 
Longitude  of  the  Ship, 


o  43  37 
io»54'  is"E 


o  57  >3 
140  ,8'  15'' 


o  50  53 
12°  43'  15 


On  Sliore  on  an  Illand  near  Vogcl  Sang,  Latitude  79°  jo' 

Corrertion  for  Error  of  the  Allronomical  Quadrant,   +  7" 


Day  of 

the 
^/onth. 


A.  M. 
16  P.  M 

17  P.  ?I. 

18  A.  M 


rime 

by 

the 

Watcl 

1. 

h    1 

// 

3  30 

53 

3  3» 

57 

3  34 

22 

3    y 

50 

5  55 

»5 

5  59 

0 

vx 

45 

3 

Alt.  of  the 
Sun's  lower 
Limb. 


25  21  $0 

25   17     o 
25   13  20 

'5  39  47 
18  55  12 

18  46  10 

19  46  40 
13    8  20 


Alt.  of  the 

Sun's 
Center. 


«5  35  *9 

2)-  30  39 
15  26  59 

'5  5»  6 
8  8 
59  6 
'9  59  43 
13  20    0 


Apparent 
Time. 


16  31 
1823 

19    J2 

54  59 
4'  « 
44  »5 

'7  '7 
51  53 


Time. 

Mean 
Time. 

/      It 

^    1    II 

S  +  29 

4  22     0 

4  23   5» 

5  +  3« 
5+35 

5+40 

4  *S  »« 

4    0  30 

6  46  36 
6  50    0 

6  "  57 

5+4« 


8  58  34 


Watch 

too 

flow. 


5«     7 
50  55 

50  59 

50  40 

5«   " 

51  o 

5"  " 

JO  JI 


Meant. 


Co.  Dccl. 


5«     o 


>S«     S5 


o       / 

68  ii 


68  37  39 
68  43  44 


68  J4 
l68  55 


July  16,  at  la**  by  the  Watch,  nnean  Time 

:    <it  the  Ifland, 

At  Greenwich,  by  the  Watch, 

Diffcfcnce  of  Meridians, 
Longitude  of  the  Ifland, 


I   12  51     o  .    .    .     .  12  51     o  .     •    •     .     i>  $■ 
12  10  $0  by  Arnold,  11  5;  20  by  Kendal,    12     a  34 


o  40  10 
10°  2'  30"  E 


o  55  40 
1 3°  5/0" 


o  48  26 
i2»6'3o" 


Obfervations 


APPENDIX. 
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Obfcrvations  for  finding  the  Longitude  by  the  Time-kccjicrs. 


Jtl')    2f),    I'.  M. 


r 

the 

l.y 

w 

ati- 

1. 

1. 

1 

II 

3 

29 

*i 

J 

3' 

'4 

3 

33 

3J 

3 

3S 

3-t 

3 

36 

50 

3 

3a 

47 

All.  ot  (he 

All. »( iht 

.\pp;irent 

Me.m 

\Viiich 

Sun's  lower 

Sim'j 

Time. 

Ti;nc. 

•00  Uovv. 

Limb. 

Center. 

0     1      II 

3     /     1/ 

',    /    II 

h       /        " 

1.     1    II 

22  46     0 

zz  5j  40 

4  *5  4' 

4  3'  43 

1     1   18 

iz  41     0 

2Z     51     40 

4  »7  'i 

4  33  't 

1     211 

21  36    0 

21  45  40 

4  2'J  53 

4  35  5i 

I     2  20 

2-   3J  30 

Ji  43   10 

4  3«     4 

4  37     6 

I      •  3^ 

zz  31     0 

2Z    40    40 

4  3'   ?9 

4  38      ' 

1      I    11 

21    29      0 

2  2    ,j8    43 

4  3i  5' 

4  3«  53 

I     0    6 

f     Moan 


I..V.  80'' so'   o' 

Co.  iXcl.  ;o  40  40 
Eq.Timc         t  +  2 


.-\t  1 1''  by  tbc  \V.itch,  meuii  Time  at  the  Ship, 
At  Giccnvvith,  by  the  W  atch, 

Difference  of  Mi.riili;ms, 
Longitutlc  of  the  Ship, 


II 
1  16 


2   16 


12  12  J5  by  Arnulil,  II   <i   to  by  Kcnilal,  12     5   «6 


o  49  2 » 

r2'^2o'45"E 


III     6 
1 7"  46' 30" 


o  57     o 

I40  ij'c// 


July  J 7,  P.  M. 


Time  by 

(he 
Waieh. 


5  51  16 
5  53  *J 
5  55  »^ 

5  58  35 

6  o  56 


Ah.  of  the 
Sun's  lower 
Limb. 


16  15    o 

16  10  30 

16  5  45 

15  5a     o 

15  53    o 


AU.ofthe 

.Apparent 

Mean 

Watch 

Siin'j 

lime. 

Time. 

too  ilow. 

Center. 

0     1     II 

h        /       II 

h    /     II 

h      '       // 

16  23  45 

6  5H   3. 

7     4  3^ 

I     13     16 

16  19   1? 

7     "  ^4 

7     6  »5 

«   '3     3 

16   14  30 

7     *  -'4 

7     8  ^5 

I   11  59 

16     6  4; 

7     5  40 

7   '«  4' 

I   13     (5 

16     1  4i 

7     7  47 

7   '3  4'> 

1      12     $2 

1,    / 

II 

.At  1 2*>  by  the  Watch,  mean  Time  at  tliu  Ship, 
At  Gieenwkh,  by  the  V\'atth, 

Difference  of  Meridians, 
Lon^ituiie  uf  the  Ship, 


I   «3     3 


Mean 
1"  13'  3' 


I    «3     3 


Lat. 


80°  23' 


Co.  Dccl.  70  jj  45 
Eij.  Time         6+1 


I   13     3 


lj   13     5  In  Ariuild,  ii   50  34  by  Iwemlal,  12     5  27 


o  5'}  58  ^ 
14"  59'  30  E 


I     22    29 

20°  37'  15" 


I     7  36 
16'' j4'o' 


July  28,  P.  M. 


Time  by 

the 
Watch. 


5  »»  34 
5  »8  58 


Alt.  of  the 
Sun's  lower 
Limb. 


17   10    o 
16  54  30 


Alt.  of  the 

Sun's 

Center. 

App;irent 
Time. 

Mean 
Time. 

Watch 
too  llow. 

0     /    " 
17   18  50 
17     3  20 

h    /     " 
6  30  46 
6  37  34 

6  36  46 
6  43  34 

h      /      " 
1     14    1-' 

»   14  3^ 

h    1    II 

Mean 
h  14'  24" 


Lat.  8o°2B'io" 

Co.  Decl.7t     9  10 
Eq.  Time        0  +  0 

Yx      /      II 


At  iz*- by  the  Watch,  mean  Time  at  the  Ship,      '    '4  H     •     •    •     •     '    '4  ■«4 
At  Greenwich,  by  the  Watch.  w   .3J7   b.v  Kendal.  12     s^ 


Difference  of  Meridians, 
Longitude  of  the  Ship, 


i5''i6'4i"F. 


I     8  36 

17°  9' 0" 


Obfervations 
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Obfervations  for  finding  the  Longitude  by  the  Time  -keepers. 


July  30,  P.  M. 


Time  by 
the 


Alt.  or"riie  I  Alt.  of  the 


S.iii'j  \.v\r 
Litnli. 


Sun's 
Center. 


3   14  40;  21    ;;  o  ,2t  26  JO 

J    22       (;i    20    59  O  I2  I  8    _J3 

3   z'o  ?4.!   20  48  45  j-o  5S  15 

3    29    I  l|    2C    41  30  •!0  51       O 

3  .50  54'   "  37  30  23  47     o 

3  j2  451   20  33  30  20  43     o 

3  34  43I   20  iH  o  I20  37  30 


W' 

inrc 

It 

r 

line 

1, 

37 

AS 

I 

49 

J 1 

5* 

21 

54 

1 

55  33| 

57 

5V| 

IVIe.in 

TiMic. 


4  43  20 
4  50  57 
4  55  '7 
4  5rt  17 

4  59  57 

5  '  ^9 
5     3  55 


Watih 

tuu 

(lovv. 


I  28  40 

t  2B  $1 

I  28  43 

I  29     ( 

I  29       -i 

I  28    44 

I  29   I : 


Mean 
I*-  28'  54" 


Lat.  80"  ?3'    o" 

Co.  Ded.  71   \i  JO 
Eij.  Time       jTjfJ 


At  12''  by  the  Watch,  mean  Time  at  the  Sliip,  i   28  54 
At  Ciretim  ich,  by  she  Watcb, 

Difference  of  Meridians,  i    i  5  i  • 

Longitude  of  the  Shii',  1 8"  48'  o"  E 


.     ■     .     I   28  j4 

12   1 3  42    by  Kenda),   12     6  40 

I    .:;    14 
20°  j  3' 30" 


I 


J>.Iy3«.  I^M. 


Time  bv 

the 
Watch. 


3  5  3  3^" 
3  55  46 
3   5^  35 


4 
4 

4 
4 

4 

4 
4 
4 
4 
4 


o     2 

o  ^o 

'    57 

-.   <;o 

4    '9 

h  .;; 

7    zO 

9  -3 


.Mt 

ol 

tlic 

^iii 

'3  lower 

Limb. 

c 

/ 

',■ 

'9 

16 

t 

•9 

2t 

3T 

19 

>r 

0 

'9 

12 

3 -J 

'9 

i) 

0 

ii> 

7 

0 

'9 

(1 

30 

'9 

3 

0 

18 

59 

0 

iS 

5'^ 

0 

18 

5'- 

0 

18 

iS> 

30 

18 

49 

c 

Mt.  of  the 

Sup.'s 
Center. 


35  'o 
;,o  40 

2tj     10 

21  40 
I  7  10 
t6   10 

15   40 

12   10 

8   10 

5   '•'-> 

I    10 

59  40 

s8   10 


Apparent 

Mean 

Time. 

Time. 

1,     1     fi 

If 

5   >8     7 

i  24     I 

5  '9  55 

5     5  49 

5  »'  4? 

5  -7  39 

5  ^i  =9 

5  29  -'3 

5   25  2ff 

5  3>   22 

5   ='^  -9 

5  32  23 

5  26  50 

s  i»  50 

5   -7  31 

5  33  25 

)   29    9 

s  35     3 

;  5  y^  -'.5 

5   ^('  '7 

1     5    .i2       > 

J    ■■>'    :>•> 

>  3-   39 

5   3^  33 

■;    33   K 

5  39     9 

Watch 

too 

flow. 

h       '      " 

I     30    31 

Lar. 

'   3^     3 

(.'o.  Dec4 

I   29    9 

hq.  Tim 

I   29  21 

I   30  33 

I   30  26 

Mean 

I   30    0 
I   29     6 

I  •  29'  55" 

1    29    :- 

t   29  4' 

I    JO  29 

t     30    Kl 

t    29  i,': 

80°  37'    o" 

71  52  .0 

5 +  54 


At:i    by  li'e  \V..Kii,   moiu  T;  nc  at  ;hc  ohip,        i    20   5  C     •     •     ■     •      >    ^9  55 
At  tjicea.'. ich,  'ly  the  U'.itfli,  i  .;    ;3    ,+  b)  Ktndai,     12     '>  52 


IVifrca-nc-"  of  Mti'd'aii/, 
LoDgitiuie  of  the  S!-ii), 


t    16     I 

19^  'J  1  ,•  K 


'   ^3     3 

:-'45'45" 


Obl'erv.ition: 
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At  Sniecieii'KTj;,  L;ir.  79'^  44' 
By  the  Agronomical  QiiiiJiaiit,  Coricclioii  for  Error  of  Quadrant  —  jz" 


Day  of  the 

Month. 


Augnft  : 


,5,  A.M. 


18,  A.  M. 


'rime  1 

'V 

1 

he 

w 

atcl 

. 

h 

/ 

// 

s 

38 

30 

5 

47 

37 

6 

I 

'5 

6 

2 

39 

6 

5 

2 

6 

6 

8 

7 

8 

9 
1 1 


24 

39 

45 

3 

■5  44 

i6  41 

17  5' 
ly   to 

20   2i 

56  57 

4  59  20 

S 
5 
5 
5 
5 
5 


40 
6 


3 

4 
7 

9  i-' 

ID    ij 

5   '«  3  + 
5   i»  4^ 

5  «3  49 
5  20  42 

5 

5 

5   -7 
4  57 


2Z  56 
24  2 
27     2S 

8 


o  3' 
.  46 

2  5' 
57 
1 1 


3 
6 

7   '^ 
11   52 

13     6 

>S  '5 

5  16  3^ 
5  '7  39 
5  '9  <o 
5  »3  55 
5  »»  4 
5  14  24 

$  25  35 

5  »7  43 
S  ^8  55 


Alt.  of  (lie 
S\m's  lower 
Limb. 


o 

24 
21 

'5 

12 

9 
6 

3 
o 

48 

4; 
10  42 

10  3(> 


12 
12 
II 
1 1 
II 
1 1 
]  I 
1 1 
1 1 
1 1 
10 
10 


:o 
'J 
'3 
ij 
13 
'3 
1.? 


36 

6 

12 

:i 

'4 

2; 

33 


•3  a^* 

13  39 
13  42 

13  45 
13  48 
13  5' 
9 
'5 
18 

27 
«5 

24 

^7 
30 
33 
3) 
42 
5+ 
57 
3 
6 

9 
'5 

I'i 
zi 
-'7 


'4 
'4 

«4 
'4 
12 
iz 
12 

12 
12 

12 
12 

12 
>3 

'3 
'3 
'3 

i^ 
u 

»3 

13  3" 
»J  3^' 
J.?  39 


o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 


Air.  of  the 

Sun's 

Center. 


12  35     0 

1:11     0 

II   34  40 

II  3.  40 

II   25  40 

II   22  40 

II    19  40 

II    16  40 

II   13  40 

II    10  40 

10  58  30 

10  Si  30 

10  52  30 

10  49  20 

10  46  20 

13   17  20 

13  23  20 

13  32  20 

13  35  20 

13    38    20 

13  44  20 

'3  47  ^0 

13  50  30 

'3  53  30 

13  56  30 

'j  59  30 

14     2   ;o 

14  iO  ^0 

14  26  40 

14  29  40 

14  38  40 

12  26    0 

"»  35    0 

12  38    0 

12  41     0 

11  44    c 

12    JO    10 

12  i3  10 

13     5   10 

13     8  10 

13  14  20 

13   17  20 

13  20  20 

1 J  26  20 

13    29    20 

13    32    20 

13     38    20 

13    41    20 

13  47  30 

•  J  50  3<^ 

Ap 

saieiit 

J 

line. 

h 

/ 

// 

6 

30 

21 

6 

39 

3' 

6 

53 

H 

fa 

5  + 

59 

<> 

5" 

54 

() 

5!* 

4 

0 

5'^ 

'5 

0 

0 

I 

3' 

2 

4- 

7 

2.! 

U 

4-1 

9 
1 1 


12  20 
48  Si 


5«  9 
5  54  3- 
5  55  43 
5  5"  55 
5 


5  59 

6  o 


6     I    24 

6231 

<>     3  4' 

6     4  4() 

6     t  56 

<)  12  44 

0   14   5v> 

fa   16     s 

6    K)    23 

$  50  5' 

5  54  13 

5   55  -'• 

5  5^  29 

5   57  35 

5  59  5' 

fa     I     2 

(>     5  35 

6    fa  42 

690 

6   10     8 

6   1 1    15 

6   13   29 

6   U  57 

6   15  4« 

fa   18     3 

fa  19  II 

fa  21   29 

6  22  3fa 

Mean 
Time. 


4« 

34 

9 

4 

'4 

J5 

9 


5  4" 
fa  51 

11  32 

12  50 

«4  3 
15  17 
I  fa  -'9 


52  5° 

5  55     ^ 

5  58  29 

59  4>3 
o  52 

3 

4 

5 

fa 


2 

9 
21 

28 

7  3^ 

8  4fa 

9  s^ 
16  41 


20  2 
23  25 
5  54  'V 
5  57  4' 
5  5«  49 
5  59  57 
•     3 

3  '9 

4  3-^ 
«     3 

10  10 
12  28 


13  i^ 

14  43 
16  57 
:8  5 
19  10 

21  31 

22  39 
24  57 

2U      4 


U'atch 

too 

dou'. 


56 
56 

5'' 
56 
5f> 
5^^ 
5^ 
55 
5  5 
55 
55 
5<^ 
5^ 
5^' 
5t^ 
55 
55 
5>'' 
5'' 
5"^ 
55 
55 
5" 
S^* 
5^' 
5'' 
5» 
55 
56 
5^^ 
50 
57 
5'/ 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 


1  inu' 


1 

4 
19 

i'> 
2 

6 

I 

3° 
55 
4"' 
4^ 
9 
12 

7 

i 

3 

5 
6 

5^ 
9 
5 
4 
3 
4 

59 
o 
o 
o 

II 

10 

3 

b 

6 

8 

10 

II 

4 

13 

4 

4 

7 

10 
1.^ 

7 

4 
'4 

9 


4+10 


4+   9 


Co.  Decl. 


34-57 


J  •^-i 


■5  S°  20 


■5  50  5" 


75 


75  59  20 


75  S9  30 


75  59  40 


76  56  50 


;•(,   57     C 


76  5p  10 


Obicrvatioas 
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Oav  of  the 
Month. 


Auijurt  1 8 
A.  M. 


18,  P.M. 


Time  by 

the 
Watdu 


53. 

-i 

zS 

39 
49! 

4' 
'3. 
2«i 
.=  9 
i3 

S« 
8 

I" 

3^ 

4* 

'9 

32 


37 
4' 
4J 
43 
45 
47 
4« 
4> 
H') 

■J 

I 

3 

4 

S 
6 

7 
1 1 

'J 

'4  49: 
16     I 

10  49 1 


'4 

'5 

j6 


'4 

16; 


18  40 

'9  35 

20  48 1 

2.   511 


Alt.  of  the 

Alt.  of  the 

Apparent 

Sun's  lower 

Sun's 

Time. 

Limh. 

Center. 

0     ' 

/f 

0      /     // 

h     /     // 

>4     3 

0 

14   14  40 

6  3«   44 

14   i: 

0 

'4   23  4" 

t>  35  44 

M    «J 

0 

14  26  40 

6  36  19 

14    l^ 

0 

14   29  40 

6  37  *7 

'4  n 

0 

'4  35  40 

6  39     I 

<4   27 

0 

14  38  40 

6  40  49 

14  30 

0 

14  41   40 

6  41     I 

•4  33 

0 

14  44  40 

6  43    9 

1,-     0 

0 

IS    II   sa 

6  S3  27 

'»     3 

0 

«5  '4  ;=> 

^  54  37 

«<     0 

0 

IS   17  5^ 

6  SS  4$ 

'5     9 

0 

ij   io  50 

6  ;'.  S3 

IS   II 

0 

'5  ^^  s^ 

6  ;8     3 

">   'S 

0 

1 ;   ;6  50 

6  s9  I* 

>5  '^^ 

0 

i^   29  50 

7     0  24 

IS    21 

0 

15  31  50 

7     I  33 

IJ    30 

0 

IS  4'  SO 

7     S     • 

15    3b 

0 

'5  47  50 

7     7  '9 

«J  39 

0 

•5  5«     0 

7     8  a 

'5  4^ 

0 

'5  54    0 

7     9  43 

li    18 

0 

iz  29    0 

6     4  21 

I?   12 

0 

iz  23     0 

6    6  35 

12      9 

0 

I'i   zo     0 

6     7  43 

12      6 

0 

12    17      0 

6     8  SI 

'^     3 

0 

12    14      0 

6    9  58 

11     0 

0 

12     If       0 

6115 

II  5' 

0 

12     8     0 

6  12  13 

"•  54 

0 

12       J       0 

6  13  ai 

11   SI 

0 

12        1     50 

6  14  27 

II  48 

0 

It  s8  50 

6  IS  40 

Mean 
Tintc. 


6  35  «i 
6  39  II 
6  39  46 

6  40  s+ 
6  42  zS 
6  44  16 
64s  28 
6  46   36 

;6  54 
58     4 


59  I* 

o  20 
I 

2 


30 
39 
3  5' 

8  28 
10  46 

12  o 

13  10 

7  4« 
9 
II 

12   12 

»3  19 
.4  z6 

15  34 

16  42 

17  48 
19     1 


56 

4 


Wateh 

F..|. 

too 

Time, 

flow. 

/     II 

/     ti 

57  13 

3+'- 

57  4» 

57   IS 

57   '5 

56  39 

57   'i 

57   'S 

57    '5 

57   '5 

57   " 

57  14 

57   i» 

57   13 

57   10 

57  '5 

57  ^^ 

57     9 

57  14 

57  «' 

57     9 

5^  53 

3  +  Ji 

57     I 

Sb  ?8 

56  ji? 

57     3 

57     4 

5''  54 

57     7 

57    0 

57   "o 

Co.  Detl. 


76  57  20 
76  $7  30 

75  <^^  40 

76  57  5° 


77     6  50 


I.Aug.i4,P.M.|Il.Aug.  is,A.M.|III.Aiig.i8,A.M.IIV,Aug.  i8,P.M. 
At  I  z''  hy  the  Wat.h.  mean   |       ,  ^,     ,    ^„  ,  ^,     ,    ^„  ,  2-  57'  , . ' 

I  line  at  Snieerenberj;,       j  '  ^  •" 

At  Greemrich,  b)  the  Watch,     12  16  45  i?   >^  45  12   17  35 


i2*'s7'    I 
12  17  35 


Difference  of  Meridians,  o  39   17  o  39  15  o  jg  36  o  39  26 

Longitude  of  Smeerenberg,       9°  49'  1 5"  9°  48' 45"  9''$4'o""  o^si'jo" 

Me.in  of  the  fint,  fecond,  and  fourth,  (p  4.9'  40"  ;  of  all,  9"  50'  45"  F. 


At.;M,ytheU.tch,..Kan   I       ,^„,^,    ,„  ^^.^,    ^■, 

1  inic  at  Siiu  f  lenbcrg,       j  ^ 

At  Cvc'iiwich,  by  Kendal,  12     5   21  IJ     5   " 


i  Mffcrcnce  of  Meriiii.ms, 
Loii^::ide  of  a.nit' . :  r:il)erg, 


O   qo  41  O   50   39 

i2%c'i5"  i:"39'45" 

Mcati    I  .•   39'    !  j"  E. 


12"  57'  n" 
12    631 

o  Jo  40 

I  2^  40'  O" 


iiS'7'    I 
'^     6  33 

o  50  28 
i2''37'o" 


\:x-)Ti\  comparing  thr-  vx  wit!-,  •'w:  3d,  the  Watch  lofts  in  a  D.iy,  19,7 

4«^. 14,8 

iJ     •      •      ^»'. 23-7 

4'h 17,4 


Mi-.m  of  aii  loar. 


18,9 


Obfervations 


(r-^ 
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Obfervations  for  finding  the  Longitude  by  the  Time-keepers. 


Augull  31,  P.  M. 


Time  by 

the 
Watch. 


54 
3« 
20 
40 
1 


i»  33 


Alt.  of  the 
Sun's  lower 
Limb. 


35 

23 

10 

2 

5» 

44 


Alt.  of  the 

Sun's 
Center. 


36  10 
23  so 

10  30 
2  10 

43  30 


Apparent 
Time. 


6  35  43 
6  38  I 
6  40  33 
6  42  7 
6  44  16 
6  4S  39 


Mean 
Time. 

Watch 

too 

flow. 

h     /      // 

6  35  3' 
6  37  49 
6  40  21 

6  41  S5 
6  44    4 
6  4i  27 

33  37 

33  18 

34  I 
34  'S 
34    3 
33  54 

Mean 
3/  SI" 

Lat. 

Co.  De.-1. 
lin.  Tine 


68046'    o' 

81   37   10 

o— la 


*'» 


At  1 2*^  by  the  Watch,  mean  Time  at  the  Ship,     12  33  51 
At  Greenwich,  by  the  Watch, 


,  •     •     »2  33  51 

12  20  15    by  Kfiiilal,  12     7  57 


Difference  of  Meridians, 

Longitude  of  the  Ship,  3' 


o  13  36 

24'  o"  E 


o  2S  54 

6°  38'  30" 


Sept.  3,  1'.  M. 


Time  by 

the 

Watch. 

h 

/ 

// 

5 

>4 

0 

5 

i-i 

30 

5 

17 

7 

S 

18 

20 

S 

iS 

55 

s 

'9 

40 

s 

20 

5*3 

s 

21 

S° 

Alt.  of  the 
Sun's  lower 
Limb, 


7  SO 

7  50 
7  24 
7  20 

7  'f' 
7  '3 
7  4 
6  jS 


o 
o 

30 

o 

50 

o 

30 

o 


Alt.  of  the 

Sun's 

Center. 


55  30 
.^5  20 
29  30 

2S      o 


30 

o 

20 

5-^ 


Apparent 
Time. 


5  46  3' 
J  48  52 

5  49  34 
5  5°  5 
5  5=5  30 
5  5^  55 

5  52  '^' 
5  5-  43 


Mean 

Watch 

Time. 

too 
llow. 

h     f      " 

/      /f 

5  45  25 

3'   2? 

5  47  46 

31    lO 

5  48  28 

JJ    2> 

5  4**  59 

30  39 

Mean 

5  49  24 

30  29 

30'  4." 

5  49  49 

30     9 

5  5'   '0 

30  20 

5  5'  37 

29  47 

Lit.  65' 

Co.  Dccl.  82 
Eq.  Time 


31'     o' 

41     20 

I—  6 


At  1  2''  by  the  Watch,  mean  Time  at  the  Ship, 
At  Gieenwich,  by  the  Watch, 

DllVercncc  of  Meriilians, 
Longitude  of  the  Ship, 


12  30  41 


II  30  41 


12  20  J I  by  Kendal,   12     8  38 


o     9  ?o 

2°  27'  jo"  E 


o  22     3 

5^  30'  45" 


Sept.  0,  A.  M. 


rime  by 

the 
Watch. 


Alt.  of  the 
Sun's  lower 
Limb. 


8  56  25 
8  58  27 


26  JO     o 
26  58     o 


Alt.  of  the 

Sun's 

Center. 


27     o   10 
27     8   10 


App.iront 
Time. 

Mean 
Time. 

h      /      // 
9  22   ?- 
9  -'4  3'' 

h      '      " 

9  *o  59 

9  22  38 

Watch 

too 
ilow. 


»4  34 
24  n 


Mean 
24'  22" 


At  12'' by  the  Watih,  mean  Time  at  the  Ship,     122422.     .     .    .     1224 
At  Greenwich,  by  the  Watch,  12  21   28  by  Kendal,    iz     9 


Lat.  62°  p'    o" 

Co.  Decl.    83  41   30 
Eq.  Time         1—58 
h      '    " 

12    24   2S 
22 


Difference  of  Meridians, 
Longitude  of  the  Ship, 


o     2  54 
o"  43'  30"  E 


O    IC     o 


Oo 


Obfervations   \ 


2S0 
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Sept.  6,  P.  M. 

Time  by 

the 
Watch. 

Alt.  of  the 
Sun's  lower 
Liinb. 

Alt.  of  the 

Sun's 

Center. 

Apparent 
Time. 

Mean 
Time. 

Watch 

too 
flow. 

1     II 
29    0 

28  38 

j8  s5 

^8  43 
28  S9 
z8  41 

h      '       " 

4  44  >4 
4  45  54 
4  47  29 
4  48  59 
4  50    0 

4  S»  36 

0     1      It 

10  35     0 
10  it}     0 
10  13     0 

10     4     0 
9  j6     0 

9  39    0 

0      /    // 

10  42   10 
JO  3i     0 
10  20     0 
10  10  $0 
10     I   5° 
9  45  40 

h     '    " 

5  '5  '7 
5  «6  35 
5  "8  »7 
5  '9  45 
5  *'  ' 
5  23  20 

h      /      /' 

s  13  14 

5  '4  3^ 
S  '6  i4 
5  '7  42 
5  '8  59 
5  *'    '7 

Mean 
28'  49" 

Lat.              6i°v-7' 
Co.  Decl.      83  49 
)i(\.  Time              »- 

0' 

0 

-3 

At  iz'' by  the  Watch,  moan  Time  at  the  Ship,     12   28  49  .    .     .     .     12   28  49 
At  Greeiiwich,  by  the  Watch,  iz  21    28  by  Kendal,    12     9  22 


Difference  of  Meridians, 
Longitude  ot  the  Ship, 


o    7  21 
i°5o'  i5"E 


o  19  27 
4°  5'' 45" 


Sept.  14,  P.  M. 


Time  by 

the 
Watch. 


z 

54  4> 

2 

55  40 

2 

5^   J4 

2 

57  4' 

2 

58  S^ 

3 

i   i4 

Alt.  of  the 
Sun'i  lowci 
Limb. 


22  39 

22  36 

22  29 

22  18 

22    10 

21    43 


O 

o 
o 
o 
o 
o 


Ah.  of  the 

Apparent 

Sun's 

Time. 

Center. 

,)      /      // 

h     '     " 

2  2    48    50 

3  30  55 

^^  45  50 

3  3"  2' 

2i     38     CO 

3  3*  '7 

22     27     50 

3  33  48 

2  2     19    4-- 

3  34  52 

:2   52   50 

3  38  Ji 

Mean 

Watch 

Time. 

too 

flow. 

h      '      " 

/      // 

3  ^6     8 

31  27 

3  2(.  34I30  54 

3  27  30  30  56 

3  29     1  31   20 

3  30     5.3>    13 

?    •??   44 

31  20  1 

Mean 
31' 12" 


55°.^^' 


Lat. 

Co.  Decl.    86  ^ 

Eij.  Time        4—47 


At  12*"  by  the  Watch,  mean  Time  at  the  Ship,     12  31    12  .     .     .     . 
At  Gieeiiwich,  by  ilie  Watch,        •  "^   23     6  by  Kendal, 


Difference  of  Meridians, 
Lori^itude  of  the  Ship, 


086 

V  30"  E 


12  10  31 

o  20  41 

'  10'  15" 


Sept.  2  5,  A.  M.  in  Hofcly  Bay. 


Tin»e  by 

the 
Watch. 


,i2  47 
24  17 


Alt.  of  the 
Sun's  lower 
Limb. 


Alt,  ot  the 

Sun's 

Center. 


3°  54 
3>     .^ 


3« 

3' 


4  4-5 
15  40 


Apparent 
Time. 


h       '      " 

9  58  47 
10     o  49 


Mean 
Time. 


9  50  17 
9  52   >9 


Watch 

too 
flow. 


28  30 

28       2 
b        ' 


Mean 
28'  16" 


At  1 2*  by  the  Watch,  mean  Time  at  the  Ship,     12  28  16 


Lat.  52°  6'    0" 

N,  Pol.  dill.  91    I   10 
Eq.  Time  8 — 30 

h       '     " 

12    28    16 


At  Greenwich,  by  the  Watch, 

Difference  of  ^Ici  Idians, 
Longitude  ot  the  Ship, 


12   2$  21  by  Kendal,    12   14  37 


o     2  55 
o'"43  45"E 


o  13   39 
f  -4'  45" 


Obfervations 
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Obfervations  for  finding  the  Longitude  by  the  Moon. 


June  13,  A.  M. 


Time  by 
Arnold. 


h  I       II 

10  16    17 

10  20    17 

10  25  35 


Alt  of  the 
Sun's  lower 
Limb. 


49  39     o 

49  55     o 

50  lii     o 


Alt.  of  the 

Moon's 
lower  Limb. 


2117  o 
20  54  o 
20  20     o 


Dillance  of  the 
Sun  and  Moon's 
nearell  Limbs. 


o       /  " 

74  11  o 

74  37  o 

7+  37  o 


TrueDiftance 
of  the 

Centers. 


74  3"  53 
74  30  39 
74  30  22 


Apparent 
Time  at 
Greenwich. 


22  17  17 
22  17  47 
22   i8  23 


Apparent 

rime  at 

iiie  Ship. 


22  20  37 
22   24     8 

11    2\)    27 


Ditf.  ot 
Meri- 
diiins. 


3  20 

0  21 

II     4 

Mean 


Longitude 
ot  the  Ship. 


o  50 

'   35 

2  46 


>  43  45 


June  14,  A.  M. 


Corrcftion  for  Error  of  the  Sextant,  —  3'  46" 


Time  by 
Arnold. 


9  44  32 
9  48  4' 
9  52  53 


Alt.  of  the 
Sun's  lower 
Limb. 

Alt.  of  the 

Moon's 
lower  Limb. 

Diftanceofthe 
Sun  and  Moon's 
neareft  Limbs, 

True  Dillance 
of  the 

Centers. 

Apparent 
Tune  at 
Greenwich. 

Apparent 
Time  at 
the  Ship. 

Dltf.  of 
Meri- 
dians. 

Longitude 
of  the  Ship. 

a       1        II 

4;  57    0 
46  21     0 
46  41     0 

0     /       '/ 

30  42     0 
30  26    0 
30  10     0 

0      »      // 

63  47  30 
63  44     0 

63  41   30 

0     /      II 

63  45  45 
63  4^   54 

6j  39    3 

h      '      " 

21  ;a   12 

22  0  42 

22     6  59 

21   43  5^ 

2  1    48    20 

il     52       4 

/      II 

8  16 
1222 

'4  55 
Wean 

a     r     II 

2  4    oW 

3  5  30 
3  43  45 

2  57  45^^' 

June  1  J,  A.  M. 


Time  by 
Arnold. 


10  30  36 
10  32  4 
'o  34  33 
10  36  23 
'o  39  54 
10  41   34 


Alt.  of  the 
Sun's  lowei 
Limb. 


49  50 

49  54 

50  3 
50  9 
SO  i8 
50  28 


Alt.  of  the 

Dlftance  of  the 

Moon' 

» 

Sun  and  Moon's 

ower  Limb. 

nearert  Limbs. 

0      / 

// 

0     /      /' 

34  20 

0 

52  35     0 

34  " 

0 

5^  34  45 

34  'O 

0 

52  32    0 

34     4 

0 

?2  32    0 

33  5« 

0 

5-'  .^'   '5 

33  40 

0 

52  31     0 

True  Dirtance 

of  the 

Centers. 


52  37  4' 
52   37   23 

5^  34  2(> 
52  34  '8 
52  3i  20 

52  32  S' 


.Apparent 

Appiren 

)itt".  of 

Time  at 

'I'inic  u' 

Meri- 

Greenwich. 

ihe  Ship. 

dian. 

h      '      " 

ii      '      '. 

/     " 

22  32     3 

22    32    l; 

0     9 

22  34  jO 

22  33  4^ 

I    16 

"   39   '7 

--   3^     ', 

3     « 

22   39  i> 

^2  37  5<, 

1   3C 

22  41  44 

22  41    3C 

0  H 

22  42  47 

22   42    IC 

0  37 

Longitude 
of  the  Ship 


Mean 


2   15  E 
19  30W 
o 
o 

3a 

'5 
o'A' 


June  2^;,  P.  M. 


Time  by 
the 

Watch. 


I,     /      II 
7  49     2 


Alt.  of  the 
Sun's  lower 
Limb. 


O  I  II 

12  54    o 


Alt.  of  the 

Moon's 
lower  Limb. 


O  I  II 

1 1  40     o 


Diltance  of  the 
Sun  and  Moon's 
nt-areft  Limbs. 


65  58 


True  Dl dance 

of  tlie 

Centers. 


o      '      // 
66  21   $5 


App.irent 

'I'iiue  at 

Greenwich. 


7  30  23 


.Apparent 

Time  at 

the  Ship. 


8    22    13 


Dirt",  o! 
Mtii- 
dian^. 


/      If 
5'  50 


Loiigitii.ie 
if  tiie  Sl-.ij) 


'2  57  30 


4 


Obfervations 
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Obfervations  for  finding  the  Longitude  by  the  Moon. 


June  j6,  p.  M. 


Time  by 

(he 
Watch. 


h  '       " 

t  28  14 

I  29  48 

I  32    S 


Alt.  of  the  Sun's 

f 


lower 
Limb. 


3558 


35  4' 


Center. 


36  18 

•         • 

36     .' 


Alt.  of  the  Moon's 

, ^ » 

lower    iCenter. 
Limb. 


12  50 

.2  58  30 


OiQance  of  the 
Sun  and  Moon's 
nearefl  Limbs. 


12  51 

13  6 


True  Dif- 
tance  at 
the  Cen- 
ters. 


7S  39  30 


7;  43     o 


a      I      II 


75  4'  30 


75  45  '3 


Apparent 

Time  at 

Greenwich. 


h      '        " 
I    25       I 


I  32     s 


Apparent 
Time  at 
the  Ship. 


h      '       /' 

2     4  15 


2   u   55 


Diff.  of 
Meri- 
dians. 


Longitude 
of  the  Ship. 


39  50 


39  50 


9  S7  30  K 


9  57  30 


Arnold  too  flow  for  Appaient  Time  47'  35". 


July  II,  A.  M. 


Correflion  for  Error  of  the  Sextant,  -f-  4'  24" 


Time  by 
Arnold. 


h    /     // 

3  2S  15 

3  30  '2 
3  3*  " 
3  34     7 

3  38  48I 

3  40  24!  17  50 


Alt.  of  the  Sun's 

lower     Center, 
Limb. 


>7  25 

17  3-! 


17  20  10 
17  39  20 

'7  54  3f 


Air,  of  the 

Moon's 
lower  Limb. 


O          I  II 

13     6  o 

13     9  o 

«3   '3  ° 


Oillance  of  the 
Svm  and  Moon's 
nearell  Limbs. 


O          I  II 

95  44  o 

95  40  o 

95  36  o 


True  Dif- 
tance  of 
the  Cen- 
ters. 


O  f  II 

96  3  35 
95  59  »o 
95  55     8 


Apparent 

'i"inie  at 

Greenwich. 

Apparent 
Time  at 
the  Shi;). 

Diff.  of 
Meri- 
dians. 

h       /       " 

ii      /     // 

/            // 

'5  3a  47 

r6    I J   50 

45     3 

15  41  58 

16    19   57 

37  59 

'5  5«     3 

16    26    23 

35  20 

Longitude 
ot  the  Ship. 


O  J          II 

10  45  4j 

9  ^9  45 

8  JO    o 


Mean     9  42     o  E 


Sept.  I,  P.  M.  Moon's  Dillancc  obfcrvcd  from  Aidebaran. 


rime   by 

the 
Watch. 


h  '       /' 

It  45    15 

'»  7  43 

12  22  44 


Computed 
Alt.  of  Ai- 
debaran. 


17  49     o 
20  45     o 

22       8       O 


Alt,  of  the 

Moon's 
lower  Limb. 


17     3     o 

17   10    o 
1760 


Diftance  of  the 
Moon  from  Aideba- 
ran, 


76  J7  neareft  Limb 

77  18  firthert  Limb 
76  44  ncarell  Limb 


True  Dif- 

tance  of  the 

Centers. 


77     o  59 
76  48  53 

76  4+  15 


Apparent 

Time  at 

Greenwich. 


Ii      '  ir 

11  56  7 

12  19  29 
12    27  33 


Apparent 
Time  at 
the  Ship, 


12  22  44 
12  45    12 

•3     o   13 


Diff,  of 
Meri- 
dians. 


*6  37 

'-'■■  43 
32  40 


Longitude 
of  the  Ship. 


6  39   IS  E 
6  2?  30 
8   10     o 


Sfjit.  3,  P.  M.  Moon's  Dillance  obfcrvcd  from  Aidebaran. 


rime  by 

the 
Watch. 


«   20  35 


Computed 
Alt.  (,f  Ai- 
debaran. 


O  I  II 

17  47     o 


Alt,  of  the 

MooVb 
lower  Limb. 


O  I  II 

24  47     o 


Dillance  of  the: 
Moon'sW.limb 
Irom  Aldeb. 


o      /      // 
39  39    o 


TrutDill.ofthe 
Moon's  Cent. 
triiMi  Aldeb. 


Appaient 
Time  at 
Greenwich. 


Apparent 
'I'liue  at 
the  bhip. 


39  57     5        "  30  43      "55  47 


Diff.  of 

Meri- 
dians. 


25     4 


Longitude 
if  the  Ship. 


6  16    o  E 


Obfervations 


## 


.ot 
eri- 
iiu. 


Longitude 
of  the  Ship, 


II        O         I         If 

>  50 


?  50 


9  57  30  E 
9  57  30 


tant,  +  4'  24" 


if.  of 
Icrl- 

ians. 


3 

59 

:  20 


Longitude 
ot  the  Ship. 


I 


O  I  II 

10  45  45 

9  29  4S 

"  50    o 


Mem    9  42    o  E 


)itr.  ot 

Meri- 
diuns. 

Longitude 
of  the  Ship. 

II 

637 
C  43 
2  40 

0    1      II 
6  39  15  E 
6  2?  30 
8   10     0 

yiir.of 

Meri- 
dians. 


25     4 


Longitude 
)f  the  Ship. 


O       I  II 

6  16    o  E 


253 

ilference 

Apparent 
Time  at 

Apparent 
Time  at 

Ditferencc 

Lon^ituiic 

from 

of  Meri- 

ot the 

ongitudc 

(Jreen- 
wicli. 

tiie  Ship. 

dians. 

Ship. 

atd'' 

0    1    II 

ii     >     II 

h       '        II 

/      ir 

0     f    II 

I  23  29 

8  i^  ^'^ 

9  25  37 

S*  '5 

«3     3  45- 

1   31   29 

8  4tj  10 

9  37  3' 

49.21 

12    20    15 

at  9" 

0  13  40 

9  25     7 

10    6  49 

41  A' 

10  25  30 

0  21   55 

9  40  '7 

10  ^  58 

45  4« 

il    25     15 

Mean  11"  13'  !•.. 

!o  49  46 

10  31   29 

II  12  29 

41     0 

10  15     0 

,»   ^3  49 

"   30  34 

12     17     M 

46  48 

II  42     0 

'  at  li'- 

0  48   17 

'3  ^9  40 

14       9    41 

40     I 

10     0   15 

)itleieiiccl  Apparent 
romLon-     'rime  at 
itudc  at     Gieen- 
/litlnight.j    vvich. 


_i . 


h 


II 


II 

161 12   I J  39 

2;  12     24    40 


Apparent 
Time  at 
theohip. 

Difference 
ot  Meri- 
dians. 

Longitude 
ot  the 
Ship. 

Q         1         II 
12    36    49 

'2  n  43 

/      // 
21    10 
29     3 

0    f    II 

5  >7  30 
7   '3  45 

L(Mii;irudc    ot 

App.iieut 

Appaient 

>t' 

th^-  .Mooiieai- 

Tiiin.'  at 

'i'inn.'  ai 

rci-led  by  I'a- 

the  Ship. 

(Jiceu- 

rallax. 

uicii. 

. 

so//' 

h     '      " 

Il      /     '/ 

5 

0  13  .P  59 

10     6     5 

10     8  43 

3 

0  14     2  32 

10  20  32 

10  31    14 

7 

0  14    9  38 

10  36  16   10  45     4 

I 

0  14  14  29 

II      1    19   10   ,-4   r4 

• 

0   (4  zo  56   1 

II    16     b_ 

"     7    13 

DitierciKT 
ot  .Me- 
ridians 


1  38  W  I  Latitude  of  Jii|)ifer,  1^  37' S 
10  42        1  1.0  li^ltiide,  o'-°4' 

5  48        I  W'ateh  too  (low  ror  "|     _, 

6  5;  V.  \     Apparent  Ii  UK'.     (  ^5    '^ 
8  iJ        I 


Obfervations 


igiuide 
f  tlie 
loon. 


'3  47 
«4 
14  4« 


Diitance  of 
the  Moon 
and  tlie  No- 
na^tliiii.d. 

,     /      // 

4     8  43 
4  •(>  55 

4  23   34 

A    P    P    E    N 


Obfervations  of  the  Mo 


Auguft  3i,  P. 


Time  by 

the 

Watch. 

Alt.  of 

Jupi- 
ter. 

Alt.  of  the 
Moon's 
lower 
Limb. 

h    f     If 

e      / 

0       1// 

8  S'  33 

9  3  '7 

10   2J 

10  S9 

900 
9  36    0 

9  3*  4$ 
9  5'  i4 

10  38  35 

11  43   i« 

«3  19 

14  40 

'7  45 
20  J  2 

10  ss   0 

11  36    0 

12  49    0 

13  <J    0 

'  35  37 

"  45 

9  5S    0 

Diftance  of  Ju- 
piter nnd  the 
Aloon's  farther 
Limb. 


3=  55    o 

32  47    o 


32  29 
3*  " 
3'  58 
31  28 


30  33     o 


True  Dif- 
tance of  the 
Centers. 


32  35  S» 
3»  »7  47 

32  7  33 
3«  59  '« 
3«  31  ^7 
30  57  2+ 

^9  54  38 


Difference  between 
the  Dilhmce  and 
Dirterenccof  Lon- 

gituiie. 


—  10   17 

—  10  10 


Oiftcrencc  of 
Longitude. 


»  *5  35 

*  «7  37 


10 

10 

10 

10 

10 

10 

I 

I 

'  57  '3 
1  49     8 

I     31      17 

10 

10 

I 

0  47   14 

10 

10 

0 

29  44  28 

Longitude 
of  Jupiter. 


i      e     f     // 
O     7  jg     o 


7  30    o 


Latitude 
of  the 
Moon. 


I  47N 


»  43 


L.ititud 

of 
Jupiter 


I  36 


.     •     .    .  I   I  38      I  .     .    . 


September  1 


Time  by 

the 
Watch. 


20 

»4 


Alt.  of 
Jupi- 
ter. 


21  55 

22  8 


Air.  of  the 
Moon's 
lower 
Limb, 


17     8    o 

1780 


Dillancc of  Ju- ]   Triii:  Dif-    j  Dirteiciicc  bi-t«eiii  iDilTerenci- ol 
pitcr  and  the  t:mcc  of  the    the   Diihmce  iiiul     Longitude 
Moon'i farther      (."ciiterij.    |  liiliereneeof Loii 
Limb.  I  jritiuie. 


iti     8    o 
18     40 


17  38  22 
'7  33  56 


—  12   I 


Longitude  I  L.-ititude 
ot  Jupiter.      of  the 
Moon. 


o  17  26  21 

O    17    21    £S 


o    7  ^3  30 


4N 


Latitude 

of 
Jupiter. 


I  36  S 


Sqitciiiber  3,  1*.  JL  with  the  Megamcter,  Corrcctio 


Time  by 

the 
WatJi. 

Air.  of  the 
Moon's 
lower 

Limb. 

Ah.  of 
Jupi- 
ter. 

9  30  53 

9  45   20 

10     1     4 

10  26     7 

0      '      " 

15   27     0 
if)  47     0 

iB     6     0 

20   14     0 

0     / 

.5  35 
i(.  50 

.8  7 
20   i: 

Dirtancc  ot  Ju 
piter  and  the 
Moon's  Wcf- 
tcrn  Limb. 


Q  40   54I21    }0 


2«     54I 


6  40     o 

6  52  44 

7  I  10 
784 
7  16   10 


True  Dif- 
tance of  the 
Centers. 


6  57  58 

7  >o  42 
7  19  8 
7  26     2 

7  3+     « 


l'ar..l!a:c 

l',inil!;iN 

Parallax 

L.ititudc 

Apparent 

in  J.(»ii- 

ill  Liti- 

in  Alti- 

iiX the 

Latitude 

gitudc. 

tuJc. 

tude. 

Moon. 

of  the 
Moon. 

/      // 

/     // 

r      II 

0      / 

0    / 

—  to  37 

+   S-    9 

5»  >3 

«     7 

I   59  S 

—  It   48  -f  51  31 

52  5' 

I     8 

'   59 

—  13    91+  SO  ++! 

52  28 

I     8 

«   59 

—  .5  16  -f  49  i.)\ 

5'  47 

'     9 

I  58 

—  to  i'l 

+    48   P: 

SI   21 

'     9 

.  S3 

Dirterenee  I 
the  Ditlan 
Ditleren>,e 
gitude. 


2 
2 
2 
2 

i\ 


The  Elements  of  the  abi 


Apparent 
'I'iiiie. 


10 
1 1 

12 


Right  hU 
ceufion  ot 
Mid-hea- 
ven. 


3^3    » 

328    4 

343    0 


Longitude 
of  Mid- 
heaven. 


10 

10 

!<i 


10 


48 
40 


Declina- 

Alt. of  the 

Angle  between 

tion  of 

culminat- 

Meridian am 

Mid- 

ing  I'oint. 

Secondary  to 

heaven. 

Ecliptic. 

0     / 

0     / 

0     / 

17  36  S 

7     4 

15  46 

1 2  56 

3  1    44 

»9  45 

7  '* 

17    28 

23    23 

I       N       ] 
Pp 
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;rvations  of  the  Moon  and  Jupiter. 


Auguft  31,  P.  M. 


ni^itude 
Jupiter. 

latitude 
of  the 
Moon. 

Latitude 

of 
Jupiter. 

0    f    II 
7  *9    0 

0  r 

1  47N 

0      r 

I  36  s 

7  30    0 

I  43 

.     .    . 

•  a           • 

•  •         fl 

•     •     • 

.    .     . 
•    •     • 

1  38 

t         •         • 

Longitude  of 
the  Moon  by 
Obfervation. 


It 

II 

II 
II 
II 

II 


J     3  *J| 
5  II  ti 


31  37 

39  5^ 

7  43 

41  46 


"     7  44  3' 


Longitude  of 
the  Moon  by 
Ephcmeriii. 


at  6'" 

1     0    /     // 

It   3  39  54 

at  9'' 

«i   $    «7  $7 

at  11'' 
«»  6  5J  45 


Ditference 
from 

Apparent 
Tune  at 

Longitude 

Green- 

wich. 

atd" 

0       f       ff 

h       t       If 

I  jj  29 

8  33  " 

'  3'  ^9 

8  48  to 

at  9" 

0  13  40 

9  »5     7 

0  2.  55 

9  40  '7 

0  49  46 

10  31   29 

I  23  49 

' «   30  34 

at  11'' 

0  48   17 

'3  *9  40 

Apparent 
Tune  at 
the  Ship. 


9        37 
9  37  3' 

10    6  49 

10  ij  §9 

11  12  29 

12  17  22 

14    9  41 


Difference 
of  Meri- 
dians 

/     /> 

P  '5 

49  21 

41  42 

45  41 
41     0 

4648 

40     1 

Longitude 
ot  the 
Ship. 


'3     3  AS 
12  20  15 

10  25  30 

11  25   15 

10  15     o 

11  42     o 


to 


'S 


Mean  11"  13'  K. 


September  i,  P.  M. 


)ngitude 
Jupiter. 

Latitude 
of  the 
Moon. 

Latitiule 

of 
Jupiter. 

Q        1          II 

7  23  30 
•    •     • 

0  / 

1  4N 

•         •          • 

0  / 

1  36  S 

•        •         • 

Longitude  of 
the  .MfKjii  by 
Obfervation. 


II   19  57     9 
II  20     1   35 


Longitude  ot 
the  iSloun  by 
Kplieincris, 
at  Midnight. 

Dirtciciicc 
from  Lon- 
gitude at 
Midnight. 

Apparent 
'i'ime  at 
Green- 
ivich. 

Apparent 
Time  at 
the  Ship. 

Difference 
of  Meri- 
dians. 

Longitude 
of  the 
Ship. 

so/// 

II  194853 

0    1    II 

0    8  16 
0  13     2 

\\     1     II 

12   15  39 

12  24  40 
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